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JIUCT COI'JIACOBAHUA

PABOYAS ITPOT'PAMMA COCTABJ/IEHA B COOTBETCTBUY C TPEBOBAHUSIMU ®EJEPAJTIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOT'O CTAHJAPTA BBICIHIEI'O OBPA3OBAHUS (@I'OC BO)

24.03.05 [IBurare/m jieTaTe/IbHbIX annaparoB
roj Habopa rpymer: 2026
Iporpammy cocTaBui:
Kadezpa A9 ITVTASMOTA3SOAMHAMUKA U TETIJIOTEXHUKA

bpbikoB HukuTa AnekcaH/poByY, K.T.H., JOL|EHT, JOLIeHT

ITporpamMma paccMOTpeHa

Ha 3acefiaHuy Kadepbl-pa3paboTunka

paboueii nporpammel A9 INTASMOTI'A3OJVUHAMUKA U TEIVNIOTEXHUKA
3aBegyromuii Kadezpoii Terepuna U.B., K.T.H., o1

ITporpamMma paccMOTpeHa

Ha 3ace/lJaHWH BhIITyCKarollel Kadeapsl

A9 IVNTASMOT'A30JUHAMMKA U TEIVIOTEXHUKA

3aBepytoiuii kadenpoit Terepuna U.B., K.T.H., foLl.
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PABOYAS ITPOI'PAMMA AU CHUITVIMHBI
MOJE/IMPOBAHUE BBICOKOMHTEHCHBHBIX ITPOITECCOB

Paspesibl paGoueii mporpaMmal

1. JEJIN OCBOEHUA OVCLHATIINHBL

2. MECTO IMCHUIIIVHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXKAHUE JVICIUITJIMHBI

4. ©®OPMbI KOHTPOJIA OCBOEHMA JNCHUIT/IMHBI

5. YYEBHO-METOAMYECKOE 1 ”YHOOPMAILIMOHHOE OBECIIEYEHUE OVCLHUTIIVTHBI
6. MATEPAJIbHO-TEXHUYECKOE OBECITEYEHME JUCHWIT/IAHBI

ITpunoxenus K padoueii nporpaMme JJUCIUIIHHbI
¢ IIpunoxenue 1. AHHOTaLus paboueii porpamMmbl

o T[Ipunoxenue 2. TexHonoruu ¥ GopMbl 0OyUeHwHst
o [Ipunoxenue 3. PoH/BI OLIEHOUHBIX CPE/CTB



1. IIE/IX OCBOEHUSA JUCHUAITI/INHBI
Llenblo ocBOEHUS AUCLUILINHBI B/IsieTCsl GOPMHUPOBaHUe CIeAyONX KOMIIeTeHLIMM:

IMK*-3.4 — CrocobeH TPOBOAWUTh WCC/IeNOBaHUS B 00/1acTW TI'HAPOra3’0[uHAMUYeCKUX IIPOLECCOB W TPOLIeCCOB TermioobmeHa ¢
WCIO/Ib30BaHNEM COBDEMEHHBIX MH(OPMaLIOHHBIX TEXHOJIOTHH, TOTOBHOCTh K TPO()eCCHOHA/NBHON 3KCIUIyaTallid COBPEMEHHBIX CPEZCTB
BBIUHC/IUTEBHOTO MO/le/IMPOBAHUs

IIK-3.2 — CnocobeH paspabarbiBaTh (HU3MUecKWe M MaTeMaTHuecKHe MOJEeNM COBOKYIHOCTH IIPOLIeCCOB TH/POra3OfiMHAMUKU U
TeruioMaccoobmMeHa

DOpMHPOBAHUIO KOMIETEHLIUH CITY)KHUT JOCTIKEHHe CIIefyIOLIUX Pe3y/IbTaToB 00pa3oBaHus:
IIK*-3.4

3HAHUA:

Ha YpOBHe I1pe/iCTaB/IeHUI1: 0CHOBbI UHC/IEHHBIX MeTO/|0B; OCHOBHbIE 3aKOHbI (DU3UKU, XUMUY;

Ha ypOBHe BOCIPOUW3BEZIeHNsI: METO/ibl MOZIe/IMPOBAHHSI BHICOKOMHTEHCHUBHBIX MPOLIECCOB, B KOTOPBIX HMeET MeCTO ObICTpOe U3MeHeHHe
rapameTpoB.

Ha ypoBHe TTOHMMaHMS: TIPUHLIUIIBI IPYMEeHEeHHs] COBPeMeHHbIX MH()OPMAaI[OHHBIX TeXHOIOTHIA B HAYKe U NPe/IMETHOMN JesTelbHOCTH;

YyMeHus:

TeopeTUUecKre: CTPOUTh MaTeMaTHJecKhHe Mofen (U3NUeCKHX SIBTeHHH, XMMHYeCKHWX TIpPOL|eccOB; HCIIO/Ib30BaTh MaTeMaThyeCKHit
anmnapar ¥ UH(GOPMaLIOHHbIe TeXHOIOT MY TIPU U3yUeHUU eCTeCTBeHHOHAYUHBIX JUCLIAILIMH;

NpaKTHYeCKHe: aHa/IM3MpOBaTh Pe3y/bTaThl BBIUMCINTE/TBHOIO 3KCIIepUMeHTa C TIpHUB/IedeHHeM MeTOJ0B MaTeMaTUUeCKOW CTaTUCTUKU U
H“H(OPMALIMOHHBIX TeXHOJIOTUH; UCII0/b30BaTh MaTeMaTH4yeCKUi anmnapar 1 UH(GOpMallioHHble TeXHOJIOTUU NIPY U3y4YeHUU ecTeCTBeHHOHAYUHbIX
JICLIATIIVH;

HABbIKU:

B/IaJleHUs. OCHOBHBIMY aHATUTHYECKUMH W UMC/IEHHBIMA MeTOJlaMU pellleHus anrebpandecknx n AvddepeHIanbHbIX ypaBHEHUH U UX
CHUCTeM; OCHOBHBIMM MeTOJaMM TeOpeTH4YeCKOr0 U UHUCJIeHHOTO UCC/e/joBaHMsl (U3MUECKUX U XMMHUYeCKUX SIB/IeHUM, MeTodaMu IOMCKa U
06paboTky nHGOPMAaLH KaK BPYYHY!O, TaK U C TIPUMeHeHHeM COBPeMeHHBIX NH(OPMALIOHHBIX TeXHOJIOTHI;.

IIK-3.2

3HAHUA:

Ha YpOBHe I1pe/iCTaB/IeHUI1: 0CHOBbI UHC/IEHHBIX MeTO/JOB; OCHOBHbIE 3aKOHbI (DU3UKU, XUMUY;

Ha ypOBHe BOCIPOUW3BEZIeHHsI: METO/Ibl MOZIe/IMPOBAHHSI BHICOKOMHTEHCHUBHBIX MPOLIECCOB, B KOTOPBIX HMeET MeCTO ObICTpOe U3MeHeHHe
rapameTpoB.

Ha ypoBHe TTOHMMaHMS: TIPUHLIUITBI IPYMEeHEeHHs] COBPeMeHHbIX MH(OPMAI[OHHBIX TEXHOIOTHIA B HAYKe U NPe/IMETHOMN JesTelbHOCTH;

YyMeHus:

TeopeTUUeCcKre: CTPOUTh MaTeMaTHJecKrHe Mofen (U3NYeCKHX SIBTeHHH, XMMHYeCKHWX TIpPOL|eccOB; HCIIO/Ib30BaTh MaTeMaThyeCKHit
anmnapar ¥ UH(GOpMaLIOHHbIe TeXHOIOTUY TIPU U3yUeHUH eCTeCTBeHHOHAYUHBIX JUCLIAILIMH;

NpaKTHYeCKHe: aHa/IM3MpOBaTh Pe3y/bTaThl BBIUMCINTETBHOIO 3KCIIepUMeHTa C TIpHUB/IedeHHeM MeTOJ,0B MaTeMaTUUeCKOW CTaTUCTHKU U
H“H(OPMALIMOHHBIX TeXHOJIOTUH; UCII0/b30BaTh MaTeMaTH4yeCKUi anmnapar 1 UH(GOpMallioHHble TeXHOJIOTUU NIPY U3y4eHUU ecTeCTBeHHOHAYUHbIX
JICLIATIIVH;

HABbIKU:

B/IaJleHUs. OCHOBHBIMY aHATUTHYECKUMH W UMC/IEHHBIMA MeTOJiaMU pellleHus anrebpandecknx n AvddepeHIManbHbIX ypaBHEHUH U UX
CHUCTeM; OCHOBHBIMM MeTOJaMM TeOpeTH4YeCKOr0 U UHUC/IeHHOTO UCC/e/joBaHMsl (U3MUECKUX U XMMHUYeCKUX SIB/IeHUM, MeTodaMu IOMCKa U
06paboTky nHGOPMALH KaK BPYYHY!O, TaK U C TIPUMeHeHHeM COBPeMeHHBIX HH(OPMALIMOHHBIX TeXHOJIOTHIA;.
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2. MECTO AU CIUIVIMHBI B CTPYKTYPE OOII BO

HOucyunnvHa MOJEITMPOBAHWE BBICOKOUMHTEHCHUBHBIX ITPOITECCOB siBiisieTcst AUCLMIVIMHON YacTH, (hopmupyemoit
y4JacTHHKaMHu 00pa3oBaTe/IbHBIX OTHOIIEHHH 010Ka 1, porpamMMBbI TIOATOTOBKY 110 Hanpae/enuto 24.03.05 /leuzamenu nemamenbHbix
annapamos.

CopepxxaHue JUCLMIUVIMHBI  SB/ISIETCA  JIOTUYECKUM NpPOJIO/DKEHUEM  AUCLIUILIVH: A3POI'MIIPOI'A30OJIHAMMUKA,
TEPMOJAVHAMUKA.

I1pesBaprTe/bHbIe KOMIIETEHIINH, ChOPMUPOBaHHEIE Y 00yUarOIerocs 0 Hauasa U3yueHus JUCLUIUIMHBL:

e OIIK-1 — CriocobeH NMpUMeHsITh eCTeCTBeHHOHAyUHbIe U 00IIeHH)XeHepHbIe 3HAHHsI, METO/Jbl MAaTeMaTHUeCKOTO aHaI13a 1
MO/|e/TMPOBaHHUsI, TEOPETUIECKOTO M SKCIIePHMEHTAbHOTO UCCI/IeJOBaHNs B TPO(deCCHOHAIBHOM AesTe/TbHOCTH

o OIIK-5 — CriocobeH KCIo/b30BaTh COBPEMEHHbBIE TTOAX0/bl U METO/bI PelleHus MpodeCcCHOHAIbHBIX 3a/ad B 00/1aCTH aBUALIMOHHOM U
PaKeTHO-KOCMUYeCKOW TeXHUKU



3. CTPYKTYPA N COJEPXXAHUE NVCHUIIVINMHBI

OO6i1jast TPY0EeMKOCTb JUCLIUMIIAHBI COCTaBsieT 3 3.e., 108 u.

3.1. CopepxaHue (AUAAKTUKA) AUCLUIUIMHBI

AypuTOpHbIE 3aHATHA =
B KOHTaKTHOi (hopme ]
g H
& " 28 g
g 8 g iz | B £
Q E HauMeHoBaHHe Pa3je/IoB ¥ AHAKTHUECKHX eAHHHI| 5 E E g g 58 8
=] =] & g g Eg
o Q g EZ g8
A = iR %% 3 o
= o & ? o
= £ 5
=] =]
Paspen 1. Tazosbie cvech. Tpomeccs! nepenoca. Marevaruueckie MOAeTH B KHHeTHKe. [a30Bbie CMecH.
ITapameTpel 1 siBleHUst nepeHoca. TepMojiMHaMHKa BbICOKOMHTEHCHBHOTO repeHoca. KuHeTuka ropenms.
4 8 LleriHble peakuyy. MaremaTtHyeck1ie MOAe/IM KHHETHYeCKHX MPOLeccoB. JKecTKue CHCTeMbl 28 12 4 8 16 20 20
uddepeHLuabHBIX ypaBHeHHH, KaK MO/Ie/I KHHETHUeCKHX MPOLeccoB. BeiCcTpbie 1 Me/ieHHbIe
p METO}.]H UHTErPUPOBAHUS JKeCTKHUX CUCTEM.
Paspen 2. ITopBoy 3Hepruu B NOTOK rasa. l'azoBas jeToHanus. [10/1BoJ| SHePriy B NOTOK rasa.
4 8 [Hednarpauus u setoHauus. Ceepx3sykosoe ropenue. [asosas jetoHauus. [ujipoarHaMuyueckas Teopust 27 9 3 6 18 30 30
JieToHaLuu. Yenosue XKyre. Mogens 3efb/iouua - [epunra - Heiimana. CTpyKTypa ¥ MeXaHU3Mbl
pacrpoCTpaHeHust Oii BOJTHBL.
Pazpen 3. pi 'BIX BellecTB. MarematiuecKie Mojeu
4 8 JIeTOHALIMOHHBIX MpoLieccoB. Unc/ieHHoe Mo/ieTMpoBaHHe JIeTOHaLMH. VIMITy/bCHBIe MOJIe/H JieHCTBHS 26 8 2 6 18 15 15
B3pbIBa. PaGora B3pbiBa Ha BEIGPOC. [10/BO/HBII 1 [1043eMHbIIi B3pBIBLL B3phiB B BO3AyXe.
4 8 Paspen 4. 5 Heorp )74 KymynsitieHelii adidekT B nporjeccax npoGUBaHms. 11 4 2 2 7 15 15
Knacc SIBJIEHHIA 1P KapuTaLioHHble ¥ KaBUTALMOHHAsA 9pO3Hsl.
4 8 Pa3jien1 5. BLICOKOMHTEHCHBHbIE MPOLIECCHI B COBPEMEHHBIX TexHoIorusax. O630p sB/eHui, Mozeneii 1 16 6 2 4 10 20 20
epCreKTHB.
Bcero 3a 8 cemectp 108 39 13 26 69 100 100
Bcero no gucuninae 108 39 13 26 69 100 100
3.2. AyANTOPHBIN NPAaKTHKYM
Oo0beMm,
Ne | Homep U HauMeHOBaHHUe
Tema npakTHUeCKOro 3aHATUSA aya.
n/n pasjena JUCIUIIHHBI
4yacoB
- 'a30Bble cMecH B COCTOSIHUM PaBHOBecHsl. - TepMoZiMHaMUuecKre XapakKTepUCTUKY CMeCH.
Paspen 1. 'a30BbIe cMecH.
1 KoncranTa paBHOBecus1. - MexaHusm peakuyu. LlenHele peakiyu. - Mogesb napaMeTpa UHAYKLIMU. 8
TIporjecce! nepeHoca.
KuHeTuka ropeHust MeTaHa.
Pa3pen 2. [TogBog sHepruu |- POHT peakiyu U 30Ha peakUun. CTPyKTypa AeTOHALOHHOW BOJIHBI. []eToHALMOHHas afuabara.
2 B moToK rasa. ['a3oBast - MaremaTruecKoe MO/|e/TMpPOBaHKe MIPOLIeCCOB TOPEHUS U IeTOHALIMM B Ta30BbIX U MHOTO(a3HbIX 6
eToHaLus. cMecsix. - [IpruMeHeHue [1eTOHALMOHHbIX NIPOLIeCCOB B TeXHUKe.
Paszen 3. [letoHauus .
a A W - leToHanusl KOHZIeHCMpoBaHHBIX BB. MerarenbHoe feiicTBue B3phiBa. - BB 1 Ux rpumMeHeHue. -
3  |KOH/IeHCHPOBaHHbIX . 6
ITogBoAHBIM B3pbIB. Ilynbcaliiy ra30Boro mys3bIpsi.
B3PbIBYATEIX BEILIeCTB.
Paznen 4. fABnenust
4 |HeorpaHUuUeHHOMN - 'ngposuHaMuyeckast Mofielb IPOHUKAaHUSL. 2
KyMYJISILIUA.
Paspen 5.
5 BricOKOMHTEHCHBHBIE - Bo3zeiicTBre 1a3epHOTO U3/TyYeHHs] Ha MaTepHasebl. - BHyTpeHHss 6a//THCTHKA CTBOJIBHON 4
IIPOLIeCChI B COBPEMEHHBIX |CUCTeMbI
TeXHOJIOTUsIX.
Bcero 3a 8 cemectp 26
3.3. CamocrositesibHas pabora cryaenta (CPC)
Ne Homep 1 HanMeHOBaHUe O0beMm,
Copep)kanue yueGHOr0 33 JaHHsA
n/n pasfea AMCLHMILIMHbBI 4yacoB
M3yuenue cTygeHTaMU TeopeTHUeCcKoro Marepuasa. IToAroToska K npakTuyeCKUM 3aHATHSM.
1 [Pasgen 1. I'a30BbIe cMecH. BoinonHnenue npaktuueckoro 3aganust Nel Ha TeMy «I'opeHue rpejBapuTeIbHO IepeMellaHHbIX 6
IIporeccel nepeHoca. ra3oBbIX CMecei».
2 BrinosHeHye rpakTUyeckoro 3azfaHus Nel 10
3yueHue cTyeHTaMM TeOpeTHUeCKoro MaTepuasa. [IoAroToBKa K NpakTHyeCKUM 3aHSITUSIM.
Paspnen 2. Tlogsog sHepruu B
3 HoTOK rasa. T'asosas BeinonHeHye ripakTyeckoro 3azaHus Ne2 Ha TeMy «MareMaTtiuueckoe MOZJe/IMpoBaHue 6
: [IPOLIeCCOB JeTOHALMU B Fa30BbIX CMeCSIX».
eToHaLus.
4 BoinonHeHne npakTUueckoro 3agaHus Ne2 12
M3yuenue cTyeHTaMU TeopeTHUeCcKoro Marepuasa. IIoAroToska K npakTuyeCKUM 3aHATHSM.
Pazgen 3. JetoHauus
5 BoinonHnenue npaktuueckoro 3ajanust Ne3 Ha TeMy «/leToHalysi KOHieHCUPOBaHHbIX BB u 8
KOH/IeHCUPOBaHHBIX
MeTaHue TeJl IIPOAYKTaMH JeTOHALUW».
B3pBIBUYATBIX BeILleCTB.
6 BrinonHeHye rpakTUyeckoro 3azfaHus Ne3 10
Paspen 4. fIBnenus
7 . 3yueHue cTygeHTaMU TeopeTUUeCKOro MaTepuasa. IToAroToBka K npakTryeCKUM 3aHATUSIM. 7
HeorpaHU4YeHHON KyMY/IALUU.
Pazgen 5.
3yueHue cTyeHTaMM TeOpeTHUeCKoro MaTepuasa. [IoAroToBKa K NpakTHyeCKUM 3aHSITUSIM.
BbiCOKOMHTEHCUBHBIE o
8 BeInosiHeHHe PakTHUecKoro 3azaHus Ned Ha TeMy «BHyTpeHHsIs1 0a//IMCTHKa CTBO/IbHOU 10
MPOLIeCChI B COBPEMEHHBIX
CUCTEMBI».
TeXHOJIOTUSAX.
Bcero 3a 8 cemectp 69
4. ®OPMbBI KOHTPO/JISs1 OCBOEHUS AVCIIATIIVINHBI
CEMECTP HEJE/IN CEMECTPA
1(2 3 4 5 6 |7 8 9| 10 11 | 12 13
8 Oru. no I13 Oru. no I13 AP Otu. no I13 AP | KB nud. 3au.

YcioBHbIE 0603HAUEHMS:
e [P — nuarHocTrueckas pabora;
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e Ortu. no I13 — oTYeT Mo NpakTUYeCKOMY 3a/JaHHUIO;
¢ KB — KOHTpOJ/IbHBIE BOMPOCHI;
o . 3au. — quddepeHIMPOBAHHBIN 3aUeT.

TeKymuii KOHTPOJIb YCIIeBaeMOCTH CTYIeHTOB IIPOBOAUTCS B JUCKPETHLIe BpeMeHHble HHTePBa/Ibl B CIeyIOLUX GopMax:
JIMarHoCTHYecKast pabora;
OTueT I10 NPaKTUUeCKOMY 3a/aHHUI0;
KOHTDOJIbHBIE BOIIPOCHI.

ITpoMexyTo4Has aTTecTaus POBOJUTCS B (hopMax:
uddepeHLIMPOBaHHBIN 3aueT.
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5. YAEBHO-METO/JJUYECKOE 1 MTHO®OPMAIIMOHHOE OBECIIEUEHUE
JUCIATUTAHBI

5.1. OcHOBHas MTepaTypa No AUCLMITIMHE:

1. B. B. Angpees, A. B. I'ycekos, K. E. MuneBckuid. . Teopusi ropeHMsl ¥ B3pbIBa: BBICOKO3HepreTuuecke Marepuasnsl. Mocksa: FOpaiir,
2020, a11. pec.

2. B. H. EmenbsiHOB, B. A. AHucumos, U. B. Terepuna. . MozepoBaHye BEICOKOMHTEHCHBHBIX mporjeccoB. CII6.BI'TY "BOEHMEX" um.
. ®. YcruHoBa, 2013, a11. pec.

3. B. ®. 3axapeHKOB. . BHyTpeHHsIs1 6a//TMCTHKA Y aBTOMATH3aL¥isl TPOEKTUPOBAHS apTH/IepUiicKuX opyauii. CI16.BT'TY "BOEHMEX" um.
. ®. YcruHoBa, 2010, 39 k3.

4. K. H. Bonkos, B. H. EMesnbsiHOB. . MogenpoBaHe BEICOKOMHTEeHCUBHBIX TporieccoB. CIT6.BI'TY "BOEHMEX" um. []. @. YcTuHOBa,
2005, a11. pec.
5. IT. TI. Kykun, B. B. FOmuH, C. I. EMenbsiHoB. Teopus ropeHus u B3pbiBa. Mocksa: FOpaiit, 2019, 351. pec.
5.2. [lononHUTe/bHAS JIUTEpaTypa Mo AUCLUTUINHE:
He TpebyeTcst.
5.3. Ilepuopuueckye U3aHus:

He TpebyIoTCsI.

5.4. TlepeueHb pecypcoB UH(OPMALIMOHHO-TEJIEKOMMYHHUKALMOHHOM ceTd "HTepHeT", He0GXOAUMBIX /ISl OCBOEHHS! JUCLIUILIUHBI, 31EKTPOHHBIE
61O/IMOTeUHBIe CHCTEMBI:

1. https://e.Janbook.com/ — 3BC Jlans;

2. https://urait.ru/ — I'maBHast — Obpa3oBaresbHast riatopma FOpaidT. []jist By30B U CCy30B.;

3. https://ibooks.ru/ — 3BC A#byKc.py - 3T0 60/bLI0 BEIOOP aKTya/lbHOM JIMTepaTyphl /151 Ballell 61b/IMOTeK: B 3/1EKTPOHHOM BHJE;

4. http://www.tnt-ebook.ru/ — TNT-EBOOK - DneKTpoHHO-0HO/IMOTeUHas CHCTeMa;

5. https://repository.library.voenmeh.ru/jspui/ — ®yngamenranstas 6ubnuoreka BI'TY «BOEHMEX» um. [I.®. YcTuHOBa;

6. http:/library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=474 — ®ynnameHTanbHas 6ubmoreka BI'TY
«BOEHMEX» um. [1.®. YcTtuHoBa.

CoBpeMeHHbIe NIpoeCcCHOHaIbHbIe 6a3bl JaHHBIX:

1. https://rusneb.ru — HaipioHanbHast anektpoHHas 6ubnuoreka (H3B);
2. https://cyberleninka.ru/ - HayuHast a5ekTponHas 6ubnnoreka « KnbepieHnHka»;
http://www.rfbr.rw/rffi/ru/library - ITonHoTekcTOBast 3/eKTpoHHast 6ubnuoreka Poccuiickoro $hoHza GyHAaMEHTaIbHBIX UCCIeJ0BaHU.

WHdopMaLoHHbIe CIIPAaBOYHBIE CHCTEMBI:
1. Texakcnept — IHpOpMaI[MOHHBIN TOPTa/l TEXHUYECKOTO peryMpoBaHust: Hopmel, npaBuita, cTanzapTsl PO;
2. http:/library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B[l 'OCToe cobcTBeHHol reHepatyu BT TY
"BOEHMEX" um. []. ®. YcTHHOBa;
3. http://www.consultant.ru/- KoncynsrantlIlntoc- nH$opMaLMoOHHBINM MOpPTas MpaBoBOi HH(OpMaLMH.

5.5. ITporpammHoe obecrieueHue:

1. Ansys Multiphysics 2019 Teaching Advanced;
2. Matlab 2015a SP1.

5.6. VIHbopMaLMOHHBIe TeXHO/IOTUH:

B3anMogelicTure ¢ obyyarorumucs nocpezcreom MIOC Moodle BT TY «BOEHMEX» um. [I.®. YctuHOBa.
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6. MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUWE JUCHUAII/INHBI

6.1. JIeKLIIOHHbIE 3aHATHS:

CrielMaTM3UpOBaHHbIe TPeOOBaHMS M0 000PYJOBAHUIO OTCYTCTBYIOT; ayJUTOPHS C TI0CaZ0YHBIMH MeCTaMU 110 KOJIMUECTBY CTYEHTOB;
Jl0CKa.

6.2. IIpakTHUYeCKHe 3aHATHUS:

1. TIpoekrop;
2. Ansys Multiphysics 2019 Teaching Advanced;
3. Matlab 2015a SP1.

6.3. IIpouee:

1. pabouee MecTO mperogaBaresisi, OCHallleHHOe KOMITbIOTEPOM C JOCTYIIOM B VIHTepHerT;
2. paboure MecTa CTYZ€HTOB, OCHaIljeHHbIe KOMITbIOTePAaMH C ZIOCTYTIOM B VIHTepHeT, pe/jHa3HaueHHbIe /1S PAaOOTHI B 3/IeKTPOHHOM
obpa3soBare/bHOI cpefe.
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TIpunoxenue 1
K paboueii nporpaMme JUCLHITHHBI
MOJE/IMPOBAHUE BBICOKOMHTEHCHUBHBIX ITPOIIECCOB

AnHoTanus paboueii MporpamMMsI

Mucuunmuaa MOJE/IMPOBAHUE BBICOKOMHTEHCHBHBIX ITPOILIECCOB siBrsieTcsi AUCLMIUIMHON YacTH, ¢opMupyemoi
y4YacTHHKaMH 00pa3oBaTe/bHBIX OTHOMIeHHH O/10Ka 1, rporpamMMbl MOATOTOBKM MO Hampasrienuto 24.03.05 /lgueamenu semamenbHbIX
annapamog. [ICLiIUINHA peanm3yeTcs Ha dakysbrere A PakeTHO-KocMuueckast TexHuka BI'TY "BOEHMEX" um. [1.®. Ycrunosa Kadezpoit A9
TIJIASMOTASOMMHAMUKA U TEITJIOTEXHUKA.

IucuynvMHa HatesieHa Ha (pOpMUpPOBaHKe KomMnemeHyull:
[K*-3.4 CriocobeH NMpoBOAUThL MCC/IeN0BaHUsl B 00/IaCTU TUAPOra30fMHaMUUeCKUX TIPOL|eCCOB U TMPOLIECCOB TerioobMeHa C MCIO/Ib30BaHUEM
COBPEMEHHBIX MH(POPMALMOHHBIX TEXHOJIOTHH, TOTOBHOCTh K MPO(eCCHOHaNbHON SKCIUIyaTalid COBPEMEHHBIX CPECTB BBIYHUCIUTEILHOIO
MO/Ie/TMPOBaHM;
IK-3.2 Crnocoben paspabarbiBath (U3MUECKAE W MaTeMaTHYecKHe MOJeNM COBOKYIHOCTH TPOLECCOB I'MPOra3ofiMHaMUKH U
TeryioMaccoobmeHa.

CopepxaHue JAUCLMIUIMHBI OXBarblBaeT KPYr BOIMPOCOB, CBSI3aHHBIX C M3/I0KEHHEM TEOPETHYeCKUX OCHOB M HABBIKOB MOJeNHPOBaHUS
raso/jJMHaMHUUeCKHUX U TelIoMacCOOOMEHHBIX TIPOLIeCCOB B a3POKOCMHUYECKOH TeXHHKe, MPOTEKAOIUX B YCJIOBUAX BbICOKOM MHTEHCHBHOCTH U
B3aMMOB/IUSIHUS (DaKTOPOB Pa3INUHOM (r3IUueCcKON IPUPO/BL.

TIporpamMoii AUCLUIIINHBI IPelyCMOTPeHbI C/lelytoliye BHALI KOHTPOJISA:

TeKyIuii KOHTPOJIb YCIIEBAEMOCTH CTY/AEHTOB NPOBOJUTCS B JUCKPETHBIE BDEMEHHbIE MHTEPBa/Ibl B CIEAYIOLIUX GopMax:
e [MarHOCTHYecKast pabora;
e OTUYET 10 MPAKTHUECKOMY 3a/IaHHIO;
®  KOHTPOJIbHBIE BOTIPOCHI.

ITpoMeKyTouHas aTTecTalus IIPOBOAUTCS B hopMax:
¢ nuddepeHLIPOBAHHBIN 3a4eT.

O611jast TPYA0EeMKOCTh OCBOEHHUST AUCLIMIUIMHEI cocTaseT 3 3.e., 108 u. IIporpaMmoli AWUCLIMIUIHEI TIPeAyCMOTPEeHE! JIeKIMOHHbIe 3aHATHs (13
4.), MpaKkTHUYeCcKue 3aHsTHs (26 u.), camocTosiTesibHast pabota cTygeHTa (69 u).
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TIpunoxenue 2

K paboueii nporpaMme JUCIHITHHBI
MOJE/IMPOBAHUE BBICOKOMHTEHCHUBHBIX ITPOITECCOB

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHMA

PekoMeH/JAI[UHU M0 0CBOEHUI0 AUCLUIIMHBI JJISI CTYA€HTa

TpyA0EeMKOCTb OCBOEHHUS JUCLUIUINHEI cocTansieT 108 u., u3 Hux 39 4. ayAUTOPHBIX 3aHATHH, U 69 4., 0TBe/IleHHbIX Ha CAMOCTOSITE/IbHYIO

paboTy cTyzeHTa.

PeKOMEHAaL[I/II/I 10 pacripejesieHuo y‘{EGHOFO BpeMEHH 110 BUJaM CaMOCTOSITe/TbHOMN pa6OTLI W pasfiesiaM JUCLHUIVIMHBI IIpUBEJI€HbI B

Tabsrie.

KOHTpO/Ib 0CBOEHMSI AWCLIMIINHBI TIPOM3BOAUTCS B COOTBETCTBUM C IToN0KeHHEeM O TeKylleM, pyOeXXHOM KOHTpOJIe YCIieBaeMOCTH U

MPOME>KYTOUHO# aTTecTaluy 00yYarommxcs.

@DOopMbI KOHTPOJIS ¥ KDUTEPUH OLIeHHBAHKS NIPHBe/ieHbI B PUIoKeHNH 3 K Paboueli mporpamme.

HaunmeHoBanue padorbl Pexkomenjyemas uTeparypa pru(::;w;xoc*rh,
Pazpen 1. I'azoBbie cvecu. IIponeccel nepexHoca.
II. IT. Kykun, B. B. FOummH, C. I. EMenbsHoB. Teopus
ropeHus 1 B3pbiBa: Mockga: FOpaiit, 2019 (1, 2)
V3yueHue cTyfleHTaMU TeopeTHUuecKoro Matepuara. [loaroroska K K. H. Boskos, B. H. EmenbsiHos. . Moje/mposaue
[TpaKTHUeCKUM 3aHSTHSIM. BhIonHeHre MpakTHIecKoro 3aaHust Nel BbICOKOMHTEHCUBHBIX 1IpoLieccos: CIT6.BI'TY 6
Ha TeMy «['opeHMe Ipe/jBapUTe/IbHO NepeMellaHHbIX [a30BbIX CMecei». "BOEHMEX" um. JI. ®. Yctunosa, 2005 (1)
B. H. EmenbsiHOB, B. A. Anucumos, U. B. TetepuHa. .
MogenpoBaHye BICOKOMHTEHCHBHBIX ITPOL{ECCOB:
BeInosnHeHye npakTH4eckoro 3ajaHus Nel CII6.BITY "BOEHMEXESM' Al @. Yerurosa, 2013 10
Wroro no paspeny 1 16
Paspen 2. IToasop 5Hepruu B NoTOK rasa. I'asoBas jeToHanus.
H3yueHue CcTyfleHTaMM TeOpeTUUecKoro Matepuasa. Iloaroroska K
npgl]IT:TI/I‘{eCKI/I}IIC:It 3aHATUSAM. prIHOJIHEHI/Ie HpElK"Pi“I/I‘IECKOFOABaAaHI/Iﬂ Ne2 B. H. EmenbsHoB, B. A. Anmcimog, U. B. TerepuHa. .
Ha TeMy «MaTemaTuueckoe MoZelMpOBaHKe MPOLIeCCOB IeTOHALMH B Cl\li[[%’q]?l}}%%’oEEHSEI?ILI’\I/ICEI){S'I/I;;EPEHQBDH];I’Z(T?/II:IC:)I;ZC%%?3 6
ra30BBbIX CMECIX». : ) e ’
BrinosHeHe npakTUUecKoro 3ajaHust Ne2 12
Hroro no pasgeny 2 18
Paspen 3. /leToHanysa KOH/|eHCHPOBAaHHBIX B3PLIBUAThIX BeIleCTB.
B. H. EmenbsiHoB, B. A. Anucumos, U. B. TetepuHa. .
V3y4eHue CTyZieHTaMu TeOpeTU4eCKOro Marepuana. Iloarotoska k MOAenHPO%aH“e BHCOKO,,HHTEHCHBHHX TpoLeccos:
HPZKTI/I‘{QCKI/I}II\? 3aHATUSIM. gLInonHeHue HpaK’Pi"I/I‘«IECKOFOABaAaHI/IH Ne3 CII6.BI'TY BOEHM(F;)i _H7M“1)'H' ®. Yemuwosa, 2013 8
Ha TeMy «/leTOHalLMsi KOH/IeHCUPOBaHHBIX BB 1 MeTaHue Ten 1. IL. Kyun, B. B. I'OLLI.I/IH, C T Emenbsnos. Teopust
"POAYKTAMH ACTOHALIHM. ropeHusi 1 B3pbiBa: Mocksa: FOpaiit, 2019 (2-3)
B. B. Anpipees, A. B. I'ycekos, K. E. Munesckuii. .
Teopus ropeHus 1 B3pbIBa: BEICOKOIHepreTUyecKue
BeInosnHeHye pakTH4ecKoro 3ajaHus Ne3 Mareprasi: Mocksa: FOpaiit, 2020 (2-3) 10
Wroro no paspeny 3 18
Paspen 4. SIB/eHNsI HeOTPAaHUYEHHOH KyMY/ISIL{VIH.
B. H. EmenbsiHoB, B. A. Anncumos, U. B. TetepuHa. .
H3syueHue cTyleHTaMU TeopeTHUYecKoro Matepuara. [loaroroska K MogenupoBaHye BbICOKOUHTEHCUBHBIX NPOLIeCCOB: 7
TPaKTUYeCKUM 3aHSATHSIM. CII6.BI'TY "BOEHMEX" um. [. ®. YctuHoBa, 2013
(10)
Wroro no pasgeny 4 7
Paspen 5. BEICOKOMHTeHCHBHBIE IPOIeCChl B COBPEMEHHBIX TeXHOT0THsAX.
B. ®. 3axapeHkoB. . BHyTpeHHss 6a/micTHKa 1
aBTOMAaTH3aLysl IPOeKTUPOBaHHUSI apTU/LIePUICKIX
opyguii: CI16.BT'TY "BOEHMEX" um. /1. ®.
H3yueHue cTyleHTaMU TeopeTHUYecKoro Matepuasa. [loaroroska K Yernmosa, 2010 (1 - 3)
MPAaKTUUeCKUM 3aHATUSIM. BbinonHeHne TPaKTU4ECKOTrO 33/jaHHsl Ne4 B. H. EMe/bsitos. B. A. AHHCHMOB W1. B. Terepusa. . 10
Ha TeMy «BHyTpeHHsIs1 6a//IMCTHKA CTBO/IBHOM CUCTEMBI». ’ > )
MogennipoBaHHe BbICOKOMHTEHCHUBHBIX MPOLIECCOB:
CII6.BI'TY "BOEHMEX" um. [I. ®. YcTuHoBa, 2013
(12 -13)
Wroro no pasgeny 5 10
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TIpunoxenue 3
K paboueii nporpaMme JUCLHITHHBI
MOJE/IMPOBAHUE BBICOKOMHTEHCHUBHBIX ITPOIIECCOB

®OH/] OHEHOYHBIX CPEJICTB

CDOH'Z[ OLIeHOUHBIX CPe/ICTB, MO3BOJIAOLIME OLIEHUTDL Pe3y/IbTaThbl 06yquI/IH 1o AaHHOI‘/II AUCHUIVIMHE, BKIIFOUAOT B cebst:

e uMarHocTHYeckas pabora

e OTYeT IO NPaKTUYeCKOMY 3a/JaHHIO;
®  KOHTPOJIbHBIE BOTIPOCHI;

o nuddepeHLPOBAHHbIN 3aueT.

KpuTepun orjeHMBaHusA

JuarHoctuueckas pagora
[uarHoctryeckas pabora npoBoautcs B popme tecta B8 SMOC Moodle:

e IIpU NPaBUJILHOM OTBeTe MeHee ueM Ha 60% BOMPOCOB - He aTTeCTaLys;
e IIpH IIpaBUILHOM OTBeTe Ha 60% BOmpoCoB u Gosiee - arTecTaLysi.

OTueT 10 NPaKTHYECKOMY 3a/|aHUI0

Ortuert no npakThyeckomy 3aganuto (I13)
Oruer no I13 npefcTaB/sieTcs B e4aTHOM Brzie B opmare, pelyCMOTPeHHOM I11ab0HOM ortyeTa 1o [13. Otuer o [13 AomkeH cofepikars:
- IOCTAHOBKY 3a/lauM, MaTeMaTH4eCKylo MOZie/lb 1 OCHOBHbIE PacueTHbIe COOTHOLIEHHUS UCII0/Ib3yeMbIX MeTO/0B pelleHNs];
- CXeMy pacueTHOH 06/1aCTH € XapaKTepUCTHKaMH CeTKH, KPaeBbIMH M Ha4a/IbHBIMU YC/IOBUSIMH, Peaii30BaHHBIMH B pPelllaeMOM BapHaHTe;
- rpadMyecKoe Tpe/iCTaB/IeHye TI0TyYeHHBIX Pe3y/bTaToB;
- cofiepyKaHue UCC/le[joBaTe/IbCKOTO 3a/laHusl, pe3y/IbTaThl BBIUMC/INTE/ILHOTO MOZIe/TMPOBaHus], aHa/IU3 U BBIBOABI 110 TIPOBE/IeHHbIM
HCCIe/J0BaHUSIM.

3augura I13

3amura [13 mpoxoauT B opMe [0K/a/a CTy/eHTa M0 BBINOJIHEHHOH paboTe 1 OTBETOB Ha BOIPOCHI rperogasaresist. [Iporjesiypa 3aiutsl
BKJIFOYaeT OTBETHI Ha BOIIPOCHI TIperofiaBaresisi o pabore 1 paszeny Kypca. B xoze 3amursl I13 obyyarorpiecs J0/DKHBI IPOAEMOHCTPHUPOBATh
3HaHUsl, yMEHHs ¥ HaBBIKU:

- Ky/IbTYPYy Pe4y NP W3JI0)KeHHH CBOMX MBIC/IeH, TOTMYHOCTD B TOCTAHOBKE U 3/I0)KEHUH Marepuana,

- TIOHMMaHHe MOCTaHOBKH 3a/jaul, 3HaHHe OCHOBHBIX 3/1IEMEHTOB MaTreMaTH4eCKoi Mozieny, popMy/IMpOBKa Haua/AbHbIX U [PaHUYHBIX YC/IOBHUH,
060CHOBaHNE OCHOBHBIX YIPOLIAIOIIMX TTONOKEHHUH;

- YMeHHe OTpe/ie/INTh MeCTO UCC/IeJ0BAHHOTO SIB/IEHUs] B KOHKPETHBIX TeXHUYeCKHUX TPOoLjeccax U yCTPOIMCTBAX;

- YMeHHe aHa/IM31pOBaTh MOJTyueHHbIe pe3y/bTaThl M yMeHHe IIPOrHO3MPOBaTh XapaKTep MPOLieCcCOB B TEXHUYECKUX YCTPOMCTBAX Ha OCHOBAaHNM
T0/IyYeHHbIX JaHHBIX;

- YMeHHe CaMOCTOSTe/IbHO MOAN(HULPOBATE MaTeMaTHueCcKye MOZIe/IM ¥ POrpaMMHBIe CPe/iCTBa A Lieleld KOHKpeTU3aLiH WM PacIliMpeHst
o6/acTy IpUIIOXKeHHsI MoJieneld, MCIoIb30BaHHBIX B paboTe.

OrjeHKa 3aiiuThl paboTsl BeicTaBisteTcs o 100 6a/ibHOM 1iKaje ¢ y4EToM:

- BeinosiHeHue 113 — 40 6aios,

- othopmIeH#e MOSICHUTEBHOM 3anucku — 20 6aios,

- 3aIUTa pe3y/IbTaToB, OTBETHI HA BOMPOCHI U X JIOTHKA, Ky/bTypa peur — 40 6asios.
I13 cuuraeTcs IpUHATOH npy Habope Gosee 80 6asoB.

ITepeueHb IPaKTUUECKUX 3a[aHUI NpuBefieH B YMK AUCLUNINHEL

KoHTpo/1bHBIE BONIPOCHI

Kpurepuu orjeHMBaHNsl OTBETOB Ha KOHTPOJIbHbIE BOMPOCHI.
OTBeThI Ha KOHTPOJIbHBIE BOIPOCHI T10 OMpe/ie/leHHbIM pa3/ie/iaM JUCLIAILIMHbI OCYLLeCTB/ISIOTCS B ycTHOM dopme. CTyzieHTy 3afatoTcst 3
BOITPOCA B paMKax M3y4aeMoro pa3zerna, /ijisl YCIelIHOM aTTecTalii HeoOX0UMO NPaBU/IbHO OTBETHTH Ha 2 1 BhIIIe BOPOCoB. OTBET Ha BOIIPOC
JI0JDKeH OBITh PaBU/IbHBIM, COZleprKaTe/IbHbIM, aprYMeHTHPOBaHHbIM.

CrycoK KOHTPO/IBHBIX BOIIPOCOB:

1. O6jast xapaKTepPHCTHKA MPOLIECCOB, TPOTEKAMOL{MX ITPH BHICOKMX KOHL|EHTPALMSIX BELECTBA, SHEPIHH, B KOPOTKHE [IPOMEXKYTKH BPEMEHU 1
MpY B3aUMOB/IUSIHUM (DaKTOPOB pa3/IMUHON (U31YeCKOi MPUPOABIL.

. O630p MozieIelt Cpefibl U MPOLIECCOB.

. CoBpeMeHHOe COCTOsIHUe CPe/ICTB X MeTO/|0B MaTeMaTHuecKoro U (pu3nyecKoro MoJeupoBaHMUsl.
MecCTo BHICOKOMHTEHCHBHBIX IIPOIIECCOB B COBPEMEHHBIX TEXHOJIOTHSIX.

MaremarruecKe MOZie/Id B KUHETHKe.

. I'a3oBbIe cmecn.

. ITapameTps! U sIB/IeHUs [TepeHoca.

. TepMoziMHaMHKa BLICOKOMHTEHCHBHOTO NepeHoca. KiHeTrka ropenust. LlenHele peakijyy.

. MaremariuecKkye Moie/Id KUHeTU4eCKUX IPOL{eCCOB.

10. JKecTkue cucreMsl guiddepeHIanbHBIX YpaBHEHHH, KaK MOZIe/T KHHEeTHUeCKUX MPOLeCCOB.
11. BricTpble U Mefl/IeHHbIe TlepeMeHHbIe.

12. MeTozpl HHTEIPUPOBAHHS )KECTKUX CHCTEM.

13. IoaBoz, HEpruM B MOTOK rasa.

14. [lednarparyis 1 jeToOHaLs.

15. CBepx3BYKOBOE ropeHue.

16. 'a3oBas JeToHaLMs.

17. 'mapoArHaMHUUecKast TeOpusi fleToHaLMU. YcioBue XKyre.

18. I'opeHre KOH/IEHCHPOBaHHBIX CHCTEM.

19. T'openue nopoxos u BB.

20. MaTemaTuyecKre MOZie/Iu JeTOHALMOHHBIX MPOL{eCCOB.

21. YUncneHHOe MOfileIMpoOBaHUe fleTOHALMU.

22. IMmynibCHble MOJIeNH JleMCTBUS B3phIBa.

23. PaboTa B3pbiBa Ha BEIOPOC.

24. TToBOZHBIN U MO/I3eMHBIN B3PbIBBI.

25. B3pbIB B Bo3zyXe.

26. SIBneHys1 HeorpaHMUEHHOMN KyMYJIALK.

27. Kymy/isiTUBHbIH 3¢ (eKT B rporieccax npoOrBaHUs.

28. Knaccudukaiys sB/eHni MpOHUKaHHS.

LENDOUAWN
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29. KaBuTaljioHHble MeXaHU3Mbl ¥ KaBUTAL[MOHHAst SPO3Usl.
30. BbICOKOMHTEHCHBHBIE MPOLIeCChl B COBPEMEHHBIX TeXHOOTUsiX. O630p siB/IeHUH, MOZeNell U MepCrieKTHB.

JuddepeHpoBaHHbIN 3a4eT
IuddepeHuprpoBaHHbIii 3a4eT, BK/I0YaeT B cest jBa TEOPETHUECKHUX BOMPOCA I10 BbIOOPY Mperojasare)is U3 CIHMCKa BOIPOCOB I10
paszesiaM AUCLMIUIMHBL [TepeueHb BOIPocoB Ayist AuddepeHIMpoBaHHOTO 3a4eTa npyBefieH B YMK JUCLUIUIMHBL

3HaHUs, yMeHUs U HaBBIKU CTY/IEHTOB OTIPe/IeNITIOTCS CIIe/yroIM 06pasom:

OL|eHKH «3a4TeHO-0T/IMYHO» 3aC/Iy)KUBAET CTYAEHT, 0OHapy KUBILHMIH BCECTOPOHHee, CHCTeMaTHUecKoe U ITybokoe 3HaHHe y4eOHOro MaTepHana,
yMeHHe CBOOO/JHO BBITIONHATD 3a/laHMs, TIPe/lyCMOTPeHHbIe ITPOrpaMMOii, YCBOMBIINI OCHOBHYIO U 3HAKOMBIH C JIOMOJIHUTEIBHO JIUTepaTypoH,
PeKOMeH/I0BaHHO# nporpamMmoii. Kak npaBusio, OLleHKa «OT/IMYHO» BBICTAB/ISETCs CTY/IeHTaM, YCBOUBLLIMM B3alMOCBSI3b OCHOBHBIX MOHSATHH
JMICLMTUIMHBI B X 3Ha4YeHWH fifist probpetaemoii podecciu, POSBUBIINM TBOPYECKHE CTIOCOOHOCTH B TOHUMAaHWH, U3/I0)KEHUU 1
HCIO/Ib30BaHNK yueOHOro MaTepuana.

OLeHKHN «3a4TeHO-XOPOLIO» 3aC/Ty)KUBaeT CTy/leHT, 0OHapy KHBILMIA TIOJTHOe 3HaHWe y4eOHOTo MaTepraJla, YCIelIHO BbIOHSOLINMA
[peZlyCMOTPEeHHbIe B [IPOrpaMMe 3aJaHusl, YCBOMBILIMI OCHOBHYIO JIUTEPATyPy, PEKOMeH/J0BaHHY!0 B rporpamme. Kak rnpaBuio, oLjeHKa
«XOPOIIIO» BBICTAB/ISIETCS CTY/leHTaM, TT0Ka3aBIIMM CHCTEMaTHYeCKNi XapaKTep 3HaHWH 110 JUCLUIUIMHE U CITOCOOHBIM K X CAMOCTOSITETTBHOMY
TIOTIOJTHEHUIO U 0OHOBJIEHHIO B X0/ie a/ibHeliel yue6Hoi paboThl U MpodeCcCUOHABHOM esTeTbHOCTH.

OLeHKHN «3a4TeHO-YA0B/IeTBOPUTE/IbHO» 3aC/Ty)KHBaeT CTYAEHT, 0OHapy KMBILIHIA 3HaHUsST OCHOBHOTO y4uebHOTO MaTeprasna B obbeme,
HeoOX0AUMOM [IJist AasibHelIel yueObl U mpeAcTosiel paboThl M0 CreLUaTbHOCTH, CIIPAB/ISIOIUIACS C BBIMOTHEHHeM 3a/JaHUH,
TIpeZlyCMOTPEHHBIX TIPOrpaMMO¥, 3HAKOMBIH C OCHOBHOM JITepaTypoii, peKOMeHZI0BaHHOH rporpaMmoii. Kak npaeusio, omeHka
«Y/JOB/IETBOPUTE/IbHO» BBICTABIISIETCS CTY/|eHTaM, /0y CTHBILIM IOIPEIIHOCTH B OTBeTe Ha K3aMeHe U IPH BBINIOJIHEHNH SK3aMeHAL[IOHHBIX
3a/]aHNii, HO 06/1a/jaroIM HeoOXOAMMBIMY 3HAHUSIMU /715l X yCTpaHeH!s MOJ, PyKOBOZJCTBOM IIPeroiaBaTelis.

OLjeHKa «He 3auTeHO» BBICTAB/ISETCS CTY/eHTY, 0OHapy)KuBIIeMy Mpobesibl B 3HAHUSIX OCHOBHOTO yueOHOro MaTepHasa, AOMyCTHUBLIEMY
TIPYHLUIHA/IbHbIE OIIMOKH B BBITOJIHEHHUH TIPe/lyCMOTPEHHBIX MPOrpaMMOii 3aianuii. Kak rpaBusio, olleHKa «Hey/J0B/IeTBOPUTEIbHO» CTaBUTCS
CTYA€HTaM, KOTOpble He MOTYT IPOAO/DKUTh 00yueHHe WK MPUCTYINTE K TPOQeCCHOHABHOM /iesiTeIbHOCTH 110 OKOHYaHUH By3a 6e3
JIOTIONTHUTEJIbHBIX 3aHATHH 110 COOTBETCTBYIOLIEH JUCLUIUIHE.
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IMacriopt (oH/A OL|EHOYHBIX CPe/CTB

AyauTOpHBIE 3aHATHSA
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3a/laHUI0
Paspen 3. [leToHanysa KOHAEHCUPOBAHHBIX Oruer no
4 8 o : W " P 26 8 2 6 18 15 15 |mpakThyeckoMy
B3PBIBYATBIX BeleCTB.
3a/laHUI0
4 8 Paspen 4. sIBieHusi HeorpaHMYeHHOI 1 4 5 2 7 15 15 KoHTponbHbIe
KyMYJ/IALYMH. BOIPOCHI
Paspen 5. BbICOKOMHTeHCHBHBIe IIPOLecChbl B Oruer no
4 8 o . poxy 16 6 2 4 10 20 20 |mpakTHU4eckKoMmy
COBPEeMEeHHBIX TeXHOJIOTHSX.
3a/laHUI0
Bcero 3a 8 cemecTp 108 39 13 26 69 100 100
Bcero no pucijuniuHe 108 39 13 26 69 100 100
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OueHouyHble MaTepHasbl no aucuunanie MOJE/IMPOBAHUE BBICOKOMHTEHCUBHBIX ITPOITECCOB

ITIK*-3.4 - Cnoco6ex npogodums uccnedoeanus € 061acmu 2udpo2a300UuHaMuYecKux npoyeccos u npoyeccos menaooomeHa c
UCN0/1b308aHUEM COBPeMEHHBbIX UHPOPMAYUOHHDBIX MeXHO0/102Ull, 20M08HOCMb K NPogeccuoHanbHOL IKCnIyamayuu copemMeHHbIX cpedcme
8bIHUC/IUMe/IbHO020 MOOe/UPOBAHUS

Ne 1l TIIpouuraiiTe TEKCT U yCTaHOBUTE COOTBETCTBUE

1) oTHOILIEHe CKOPOCTH TeUeHUsI XUMUUeCKOH peakLiui K CKOPOCTHU APYTHUX IPOLIeCCOoB,
MIPOMCXOJALIMX B CUCTEME.

b) Yucno IIpanprins 2) OTHOLIeHWe UHEePLIMOHHBIX CUJI K CHJIaM BSI3KOTO TPEHUS B BS3KUX XKUAKOCTSX U rasax.

B) ITepBoe uncio
Jamkénepa

A) Yucno PeiiHosbca

3) BusiHUe U3UYeCKUX CBOWCTB TEIVIOHOCHTEJIS Ha TerIo0T/Aauy.

4) COOTHOIIEHHEe MeX/ly NHTEHCHBHOCTBIO TerIooOMeHa 3a CYET KOHBEKLIMM U MHTEHCHBHOCTBIO
TeruioobMeHa 3a CUET TeIIONPOBOAHOCTH.

5) COOTHOILIEHHEe MeXX/ly CUJION MHepLIMU U BHELlHel CUJIOH, B 110/1e KOTOPOM MPOUCXOUT
[IBIDKeHHe, IelCTBYIOIVIMY Ha /IeMeHTapHbIH 00bEM >KUIKOCTH WIIH Tasa.

I') Yucno Hyccensra

Ne 2  TIpouwuTaiiTe TEKCT U YCTaHOBUTE COOTBETCTBUE
Ha pv-ziarpamme otobpaykeHsl onpe/ie/ieHHbIe ajabarsl:

- yrapHas aguabara (1),
- aguabara ITyaccoHa (2),
-[leTOHALMOHHas afuabara (3).

IMpuBeuTe B COOTBETCTBHE HOMED afuabar ¢ eé GyKBoit Ha JuarpamMmme

_—

Ne 3 HpquTaﬁTe TEKCT U yCTAaHOBHUTE I0C/1e0BaTe/IbHOCTh
,B;eTOHaLU/IOHHle BOJIHY MOXXHO pa3/Jie/IMTh Ha Orpe/ie/IeHHbIe XapaKTepHbIe obsiacty. Pacronoxure [AaHHbIE obslactu B HpaBH]’ILHOﬁ
ToC/1e10BaTe/IbHOCTHU:

A - 30oHa UHAYKLMU
b - TIpopyKThI leToHaLUU
B - 30Ha XMMHUUECKUX peakL{1i

I" - YnapHas BonHa
Ne 4  IlpouwTaiiTe TeKCT, BbIOEPHUTE MPABH/IbHBIN OTBET U 3alWILIKTE apTyMeHThI, 000CHOBBIBAOLIHE BHIOOp OTBETA
Korzia BB 1iMeeT MosioxKuTe bHbI KMC/I0POAHbIH HanaHe

A) Kucnopoga B okpy»katoieii BB cpefie 10CTaTo4HO /17151 IOTHOTO OKUCJIEHUsI BCEX TOPHOUMX 3JIEMEHTOB
b) Kucnopoga B okpysxatolleii BB cpefie He xBaraeT /i/isi I0JIHOTO OKUC/IEHUs BCeX TOPIOUMX 371eMeHTOB

B) Kucnopog Haxogutces B coctaBe BB B n30biTke
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I') Kucnopog Haxofutcs B coctaBe BB B HefjocTaTke
No 5 IlIpouwnTaiiTe TeKCT, BbIOepuTe NPaBU/IbHBIN OTBET U 3alMILKTE apryMeHThbl, 000CHOBBIBAOLIMe BbIOOp OTBETa
CoriacHo 3akoHy ['ecce

A) cKkopoCTb peakLj¥ MPOMOPLIIOHa/IbHA IPON3BE/IEHHI0 KOHLIEHTpaL{Mii pearupyolyx BellecTs

B) TEeTIOBOM 3(1)CbeKT CITIO)KHOM peaky He 3aBUCUT OT IIPOMEXXYTOUHBIX CTaAHI‘/II WM UX I0C/1e0BaTe/IbHOCTH, a IOJTHOCTBIO
oripeiesiieTCAd Ha4ya/IbHbIM ¥ KOHEYHBbIM COCTOSAHHEM CUCTEMbI

B) ycTaHaBnMBaeTcs CBsI3b MeXX/y KOHCTAHTOM CKOPOCTH XMMHUeCKo# peakijuu k ot temneparyps! T

I") TennoBo# 3dekT peakijy 06pa3oBaHMs CIOKHOTO BellleCTBa U3 TIPOCTBIX PaBeH 110 aOCOMIOTHOMY 3HaueHHI0, HO POTHBOIIONIOKEH
IO 3HAKY TerIoBoMY 3()eKTy peakLy pas3noXKeHusi JAHHOIO COeAMHeH s Ha MPOCThIe BelljeCTBa

Ne 6  IlIpouwuraiiTe TeKCT, BbiOepuTe NpaBU/IbHbIE OTBETHI U 3alMILKMTE apryMeHThl, 000CHOBBIBAOLLMe BEIOOpP OTBETOB
BribepuTe BepHble YTBEP)KAEHHS:

A) B 3aBHCHMOCTH OT CKOPOCTH B3PbIBUAaTOrO MpeBPalLieHHs! Pa3/IMualoT ClefytoLive ero popMbl: TOpeHKe, CaMOTPOU3BO/IbHBIN B3PBIB,
JleTOHALYSL.

B) MHULMMPYOIMMY Ha3bIBAIOTCS TAaKHe B3PbIBUAThHIe BEllleCTBa, KOTOPbIe 00/1alal0T BeCbMa BbICOKOW UyBCTBUTE/IBHOCTHIO U
B3DBIBAlOTCS OT HE3HAUYMTE/TbHOTO BHEIIIHEr0 MeXaHNueCKoro (yAap, TPeHHe) WM TeIUIOBOro (J1yd Jia3epa, T/1aMs, Harpes,
3/1eKTPUYECKUI TOK) BO3/IeHCTBUSL.

B) [lednarpaius 3To MpoLiecc, XapakTepU3YIOLIUIACs POTeKaHHeM 9K30TepMUUeCKOH PeakLiy B YCIOBHSX POrPeCcCUBHOIO
CaMOyCKOpEeH¥sI, 00y C/IOB/IEHHOrO HaKOIUIEHHEM BBIJEJISIOIIErOCS B XOA€ PeaKLUK Teruia, PUBOJSILee K Pe3KOMY TTOBBILIEHHIO
TeMIepaTyphbl CHCTEMBI.

I') 3akoH AppeHuyca orpeiesisieT 3aBUCUMOCTb CKOPOCTH XMMUUECKHI PeaKLUK OT TeMIepaTypbl ra30BOi CMeCH.
No 7 TlpouwTaiiTe TEKCT M 3alIITe pa3BepHYThI 060CHOBaHHEBII OTBET

[laiiTe orpesiesieHrie KPUTHUECKOMY [JIaMeTpy JeTOHALN
Ne 8  IlpouwnTaiiTe TEKCT U 3alHILKTe Pa3BePHYThI 000CHOBAHHEII OTBET

OnuiurTe CTPYKTYpy (OCHOBHBIE 30HbI) € TOHALMIOHHOM BOJIHBIL.
Ne 9  IlpouwnrTaiiTe TeKCT U yCTaHOBHTe [0C/IE/0BATeIbHOCTD

JIBuraresibHble YCTaHOBKM paboTatoT 10 pasHbIM TepMOJMHaMUUeCKUM LIK/IaM B 3aBUCHMOCTH OT 0Co6eHHOCTel (hyHKLMIOHUPOBaHUS.
PaccmarpuBaroTcs ciiefyrolye IUK/IbL:

A) uukn BpaiitoHa (ropeHye rpy OCTOSHHOM [JJaB/IeHUN),
B) uukn Xamépu (ropeHwe Mpy MOCTOSTHHOM 00beMe),
B) uukn ®ukerra—/Ixakobca (ropeHye pU OCTOSHHOM 00beMe).

3arnuImmTe 1oc/Iel0BaTe/IbHOCTD JAHHBIX LMKIIOB 110 UX KII/I oT MeHbIuero K 6ombiiemy.
Ne 10 IIpouwTaiiTe TeKCT, BbIGEPHUTE TPABH/ILHBIN OTBET U 3alMILKTE apryMeHThI, 000CHOBBIBAOLIHE BHIOOp OTBETA
OueHuTe NMOPSIZIOK CKOPOCTH PACIIPOCTPAHEeHHs 1eTOHALIMOHHON BOJHBI B B3PHIBUATOM BelljecTBe?

A)0,1..1m/c
B)1..10wm/c
B) 10 ... 2000 m/c

I") 2000 .... 15000 m/c
Ne 11 IlpoumTaiiTe TeKCT, BeIOepHTe IpaBU/IbHbIE OTBETHI U 3allMIINTe apIyMeHTHI, 000CHOBLIBAOIIHe BEIOODP OTBETOB

Kaxue 13 npe/icTaB/IeHHbIX pellieHHi IPUBEeYT K MOBBIMIEHHIO JY/IbHOM CKOPOCTH IIPY apTU/IIEPUHCKOM BBICTpesie (BO3MOXKHO
HeCKOJIbKO NIPaBU/IBHBIX OTBETOB)

A) YBesnvueHue JjIMHBI CTBOJIA.
b) YBemmuenye kambpa CTBOIA.
B) Ucnonb30BaHKe Hape3HOTO CTBOJIA.

I') Vicnonb3oBaHUe IPUCOEAMHEHHOTO 3apsijia.
Ne 12 TIpouwuTaiiTe TeKCT, BblOepuTe NpaBUIbHbIE OTBETHI U 3alMILIMTE apryMeHTbl, 000CHOBBIBAOLLME BEIOOp OTBETOB
BribepHTe BepHbIe YTBEP)KEHHS:

A) Berectsa, B IIPUCYTCTBHM KOTOPBIX CKOPOCTh XMMUUECKOI PeaKIiK yMeHbILAeT st WM peakLiyis IpeKpalliaeTcsi Ha3bIBaroTCst
Kara/m3arop.

B) TerioBoit 3¢deKT C/I0)KHON peakLy He 3aBUCHUT OT TIPOMEKYTOUHBIX CTa/|Uil /M UX TI0C/Ie[J0BaTeIbHOCTH, a MOJHOCTBIO
OTIpe/ie/IsIeTCsT HauaIbHBIM ¥ KOHEUHBIM COCTOSIHMEM CHCTEMBI.

B) TpoTU/IOBBIi IKBUBAJIEHT — 3TO BEIMUMHA, KOTOPAst [OKA3bIBAET, CKOJIBKO KM/IOTPAMMOB TPOTH/IA HEOOXOJMMO B30PBaTh, UTOOBI
TIOJTYYUTh TaKyo >Ke yracHOCTb, KaK y OfHOTO KWJIOrpamMMa MCC/IeZlyeMOro B3phIBUAaTOTO BELIeCTBA.

I') JeToHaL[IOHHAs BO/THA, COOTBETCTBYIOLAsl yCI0BUIO YenMeHa - XKyre, IBUXKeTCSl OTHOCUTEJILHO NPOJYKTOB PeakLIMH CO CKOPOCTHIO,
PaBHOM ckopocTy 3ByKa. CKOPOCTb PacIpoCTpaHeHUs! BOTHBI OTHOCUTE/IbHO HCXO/HOTO BelljeCTBa BCeria sIB/IsIeTCsl CBePX3BYKOBOM.

IIK-3.2 - Cnoco6eH pazpabambigamb husuuecKue u mamemamuueckue mMode/au CO60KyNnHOCIMU NPOYeccos 2udpo2azo00uHaMuKuU u
mensjiomaccoo6meHa

No 1 TIpouuraiiTe TEKCT ¥ YCTAHOBUTE COOTBETCTBUE
K Kakz101i TIO3ULIMM B JIEBOM CTOJI01Ie, TTOA0EpUTE TIO3ULIMIO U3 TIPABOTO CTO/IOLA

1 JeToHalMoHHast aauabara A
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2 Apmabara ITyaccoHa b e
pmo Ytlp
A 1 '!)2
P2 ) 1
3 VYnapHast afguabara B e 1 T 7 ,\[ 1' l L
P P2
v+1 p 2y q
— = ———
P2 Y 1 P2 4 | r'.,.T]
4 IIpsmast Paness - MuxenbcoHa r —_— -
P r+1lp
4 1 22
f.pT] (;‘[E 1 )_)
VE[ ("ZIZ

Ne 2 TIpouuTaiiTe TEKCT U YCTaHOBUTE M0C/Ie[0BATEIbHOCTh

Ha pucyHKe npe/icTaB/ieHa pv-/jpiarpaMMa /leTOHaLMOHHOM BOMHBI C jo06aB/ieHreM HeCKO/IbKUX IyTell NpoxokeHust nporjecca. Touka O COOTBETCTBYe!
Haya/bHOMY COCTOSIHUIO CHUCTeMbl; Touka N - KOHeUHOMY COCTOsSIHMIO. HanuiuuTe npaBusibHyt0 NMoC/Ie/i0BaTeIbHOCTb IPOXOKAEHHUs TpoLiecca.

Ne 3 TlpounTaiiTe TEKCT ¥ 3alMILKTe Pa3BepHYThIt 000CHOBAaHHbIN OTBET
B Touxe YennmeHa->Kyre cKopoCTh IpOJYKTOB IIpeBpallieHrsl OTHOCUTEIbHO CKauKa paBHa ...
Ne 4 TlpoumTaiiTe TEKCT U 3alUIINTe Pa3BepHYThI 000CHOBAaHHbIN OTBET
Hanmimure ypaBHeHue u3MeHeHUs1 KoHLleHTpauuu c¢(CH3) Ans npejcTaB/ieHHOro KMUHETUYeCKOTO MeXaHU3Ma:

1) CH4 + 02 - CH3 + HO2,

2) CH3 + 02 —» CH302,
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3) CH302 - CH20 + OH,
4) CH4 + OH - CH3 + H20,

5) CH20 + OH - H20 + HCO
Ne 5 TlIpouuraiiTe TEKCT U YCTaHOBUTE COOTBETCTBHE
Ha cepuyt puCyHKOB TpefiCTaB/IeHbI CXeMbI JIeTOHALIOHHBIX JIBUTraTesIell. YCTaHOBHUTe COOTBETCTBHE Ha3BaHMIO /leTOHALMOHHBIX IBUTaTe/Iel X cxeme.

1-
® Airblow  Cycle repeats
Fuel cut-off .7N every 40-80 seconds
alr-fuel mixture A - VimmynibCe
filling e TOHALIAOHH
ABUraresb C
@ Fuel BBICOKOUYACTOT
Expansion (\ Plug pesoraTopon
Combustion frorN
Ignition
Combustion front movement
2 -
& afterburnin
Fuel injection
Shock waves
b - PorauyoHni
JleTOHAL|OHH!
ABUTaTe/1b
Detonation chamber
3-
B - [Ipuraresnt
CTarMoHapHoI
JleToHar e
4- I'" - Isuraren:
JeToHaruel B
TIePUO/HYECKI
repeMelLaroLl

Y/lapHO# BOJTH
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Ne 6

Ne 7

Ne 8

Ne 9

vB P BP OyB
L L -
\% \ "\ A\
-
=/ \( d
r r r

a) 6) 8) r) A)

[ - mnynbc
JleTOHaL|OHH!
JIBUraTe/b

ITpounTaiiTe TEKCT, BbIOEpHUTE MPAaBU/IbHBIE OTBETHI U 3alTUIINTE apryMeHThI, 000CHOBBIBAOIIME BEIOOD OTBETOB
BribepuTe BepHbIE YTBEPIKAEHHS:

A) B cTexrioMeTpHueCKOl CMecH TemriepaTypa Bo ()pOHTe AeTOHAL[K MaKCHMa/IbHa, U el COOTBETCTBYeT MUHUMAJbHAs [JIMHA sTUeHKH.
B) UeM BbllLIe TeMIIepaTypa CMeCH, ThIM 0OJIblIIe CKOPOCTb XUMHYECKUX PeaKLvi.
B) B touke YenmeHa->Kyre cKOpoCTb NPOAYKTOB TpeBpallieHHsi OTHOCUTE/IbHO CKauKa CBEPX3BYKOBasl.

F) B cocrostHuu nokaabHOro TePpMOJAHHaMUUYECKOI'o U XMMHUUYECKOI'0 paBHOBECHUs CKOPOCTb pr{MOﬁ XUMHUECKON peakyui paBHa CKOpPOCTH O6paTHOﬁ pe
HquHTaﬁTE TEKCT U yCTaHOBUTE I10C/1e0BaTe/IbHOCTh

Ha pucyHKe cxeMaTH4HO H300pakeHa /IeTOHALMOHHAs BOJIHA B TIPeZICTaB/IeHNH BYX (POHTOB: yzapHas BosHa (YB) u dppoHT peaxuuii (PP). BrizeneHn
C NIOCTOSIHHBIM /laB/IeHeM

pl - mepex YB (obnacts A),
p2 - 3a ¥YB u nepey ®P (obmacts B),
p3 - nocsie ®P (obmacts B).

3anuimTe Moc/e[0BaTeIbHOCTb 06/1acTedl 110 3HaUYeHHIO B HHUX JaB/ieHn# (OT B0/IbIero 3Ha4eH s K MEHbLIEMY).

YB

oP

[TpounTaiiTe TEKCT, BLIOEPUTE MPABHM/IBHBIN OTBET U 3alMIINTE apryMeHThI, 060CHOBBIBAIOLIME BEIOOP OTBETA
OtjeHHTe MOPSIZIOK CKOPOCTH PACIIPOCTPAHEHNs JeTOHAL{IOHHO BOJIHBI B B3PHIBUATOM BelljeCcTBe?

A)0,1...1wm/c
B)1..10wm/c
B) 10 ... 2000 m/c

") 2000 ... 15000 m/c
[TpounTaiiTe TEKCT, BbIOEPUTE MPABHM/IBHBIN OTBET U 3alMIINTE apryMeHThI, 060 CHOBBIBAIOLIME BEIOOP OTBETA
YapHyt0 BOJIHY KaKOi MHTEHCHMBHOCTH He0OXOANMO MHHUILIMHPOBATh, YTOObI TPOM3BECTH [JE€TOHALIMOHHYIO BOJIHY COOTBETCTBYIOLIYIO JAHHOMY C/Ty4aro
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p,/p,

A) 6,2
B)5,2
B)3

12
Ne 10 IMpouuTaiiTe TeKCT, BbIOEpHTe NPABU/ILHBIN OTBET M 3allMIINTE apryMeHThl, 000CHOBBIBalOLIMe BEIOOD OTBeTa
Ycnosue YenmeHa - XKyre Mo)KHO C()OpMy/TUpOBaTh Kak

A) [leToHaIMOHHAs! BOJIHA /IBIDKETCS] OTHOCUTEIHO NIPOAYKTOB PeaKLjui CO CKOPOCTbIO, PABHOM CKOPOCTH 3ByKa. CKOPOCTb paclipoCTpaHeHHs! BOJHBI
OTHOCHTEJ/IbHO MCXOJHOTO Bell|eCTBa BCEr/ja sIB/ISeTCs] CBePX3BYKOBOM

B) [leToHaijOHHas BOJIHA ABFIKETCSI OTHOCHUTEIBHO MPOJYKTOB PeakL{fi CO CBePX3BYKOBOM CKOPOCTHI0. CKOPOCTH PAaCIipOCTPaHeHHUs! BOJIHbI OTHOCHTE)
WCXOJIHOTO Bell|eCTBa SIB/ISeTCS 3BYKOBOH

B) [leToHalL[IOHHas BO/IHA JIBMDKETCS] OTHOCUTE/IBHO NMPOJYKTOB PeakLiHU C J03BYKOBOM CKOPOCTBIO. CKOPOCTh pacnpoCTpaHeHusl BOJIHBI OTHOCHUTE/IbHO
BelllecTBa BCer/ia sIB/IsIeTCsl 3ByKOBOM

I') leToHal|IOHHas1 BOJIHA ABIDKETCSI OTHOCUTE/IBHO MPOJYKTOB PeakL{iy CO CKOPOCTbIO, PABHOH CKOPOCTH 3ByKa. CKOPOCTb PaclpoCTPaHeH!s! BOJHBI
OTHOCHTE/IbHO UCXOJAHOTO BeIl|eCTBa BCEr/a sIB/ISIeTCs I03BYKOBOH

Ne 11 TMpouuTaiiTe TEKCT, BbIOEpHTe MPABHU/IbHBIE OTBETHI U 3alUIINTE apryMeHTbI, 000CHOBBIBAOLIME BEIOOD OTBETOB
Bbibepute BepHble YTBEPIKAEHUS:

A) Peakuiysi, uay1iasi 1oJ BAUSHUEM PYrol peaklyy, MPOTeKaloleli OJHOBPEMEHHO U B TOM )K€ yYaCTKe MPOCTPaHCTBa, Ha3bIBAETCS MHAYLMPOBaHHOL
COTIPSDKEHHOM.

b) Pa3mep ZeTOHAIL[IOHHOM sTuelikU He 3aBUCHUT OT pa3Mepa U ()opMbI KaHasIa, B KOTOPOM IIPOU3BOJUTCS /IeTOHALIUS, U SIB/ISIeTCS XapaKTePUCTHKOM caMo
cMecu. DTOT apaMeTp U3MeHsIeTCsl B LIIMPOKOM /iiara3oHe B 3aBUCHMOCTH OT COCTaBa CMECH.

B) [leToHaLisl 3TO PeXXMM FOpPeHHs], B KOTOPOM 10 Bell|eCTBY PacIpOCTpaHsIeTCsl y/japHasl BOJIHA, MHULMMPYIOLasi XMMHUYeCKre PeakL{ii FOPeHHs, B CBC
T0/i/lep>KUBAIOLIe IBIDKeHYe YIaPHOM BOJIHBI 3@ CYET BbIZIe/SIIOIIErocs B 5K30TepMUUeCKUX PeakLUsX Tella, Ije (GPOHT I1aMeHU PaclipOCTPaHsIeTCs «
CKOPOCTBIO 3ByKa OTHOCHTE/IbHO NPOJYKTOB peaKLii M CO CBePX3BYKOBOM CKOPOCTBbIO OTHOCHTE/IEHO MCXO/JHOTO BelleCTBa.

I') Ha pv-auarpamme JeToHaLMOHHas ajnabara Bcerza pacriosioykeHa HIDKe yapHO# afriabaThl.
Ne 12 IMpouuTaiiTe TeKCT, BbIOEpHTe MPAaBHU/IbHBIE OTBETHI U 3alUIINTe apryMeHThbI, 000CHOBBIBAOLIME BEIOOD OTBETOB
Ha pucyHKe npe/iCTaB/ieHbl 3apsi/jbl Pa3/IMUHON KOHCTPYKLMK. B KakoM ciyuae Hab/M0faeTcst KyMy/ISTUBHBIN 3(deKT (BO3MOXKHO HECKOIBKO OTBETOB).

gk
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