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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)

24.05.02 IIpoeKTHpPOBaHKHe AaBHALJHOHHBIX U PAKeTHBIX /BUTaTe el
roj Habopa rpymer: 2026
Iporpammy cocTaBui:
Kadenpa A9 TNTABMOTA3SOUHAMUKA U TEIVIOTEXHUKA

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

A8 IBUT'ATEJ/IA 1 SHEPT'OY CTAHOBKMU JIETATEJ/IBHBIX AIIITAPATOB

3aBenytroiuii kadeapoit CaBapoBckuii A.A., K.T.H.
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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:
TICK-1.10 — Bnageer CAE cuctemoii Ha ypoBHe, HEOOXOAUMOM JIJIst BBITIOTHEHHUsT paboT 1o poGhIIio

DOPMHPOBAHHIO KOMITETEHLIMH CIIY)KUT JOCTIDKEHHE C/Ie/YIOLIMX Pe3y/IbTaToB 06pa3oBaHus:
IICK-1.10

3HAHUA:

TeopeTUUYecKHe: CTPOUTh MareMaTH4ecKue Mofeq (M3MUYeCKHX SIBIeHHH, XUMHYeCKHMX IIpOLieccOB; HCIIO/Ib30BaTh MaTeMaThuecKHit
anmapar 4 UH(GOPMAIIOHHbIe TeXHOIOTUY TIPU U3YUeHUH eCTeCTBeHHOHAYUHBIX JUCLIUILIH;

NpaKTHYeCKHe: aHa/lIM3MpOoBaTh pe3y/bTaThl BBIUMCIUTETBHOIO 3KCIIepUMeHTa C TpHB/ledeHreM MeTOJ0B MaTeMaTHueCKOM CTaTUCTHKU U
MH(OPMALMOHHBIX TeXHOJIOTHH; UCII0/Ib30BaTh MaTeMaTH4yeCKUi anmnapar 1 UH(GOpMallioHHble TeXHOJIOTHU IIPY U3y4eHUH ecTeCTBeHHOHAYUHbIX
JCLIATLIVH;;

YMeHusi:

B/IaJIeHUs] OCHOBHBIMY aHATUTHYECKUMH M UMC/IEHHBIMA METOJ.aMU pellleHus anrebpanueckrx u AuddepeHINaNnbHBIX yPaBHEHUH U UX
CHUCTeM; OCHOBHBIMM MeTOJAMM TeOpPeTHYeCKOr0 M UUCJIeHHOTO UCCefj0BaHMs (M3MUECKUX U XUMHUYECKHX SIBJIeHHM, MeTodaMu IOMCKa U
06paboTky MHGOPMALH KaK BPYYHY!O, TaK U C TIPUMeHeHHeM COBPeMeHHBIX HH(OPMALIMOHHBIX TeXHOJIOTHIL;;

HABbIKU:

Ha ypOBHe Ipe/ICTaB/IeHHH: OCHOBBI YMC/IEHHBIX METOZIOB; OCHOBHBIE 3aKOHBI (DM3MKH, XUMUY;

Ha ypOBHe BOCIPOM3BEJEHHs: METOZbI MO/E/MTMPOBAHNS BbICOKOMHTEHCHUBHBIX TIPOLIECCOB, B KOTOPBIX HMeeT MeCTO ObICTPOe M3MeHeHHe
rapameTpOB;

Ha YpOBHe ITOHUMAHWUsI: IPUHIIUILI IPUMeHeHUs! COBPeMeHHbIX HH(OPMAIMOHHBIX TeXHOJIOIUI B HayKe U IIpeMeTHON JiesTeTbHOCTH. .
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2. MECTO AU CIUIVIMHBI B CTPYKTYPE OOII BO

Mucuunuia MOJE/IMPOBAHUE BBICOKOVMHTEHCUBHBIX ITPOLIECCOB siBrisieTcst JUCLUMIUIMHON 00513aTeIbHON YacTu
6/10Kka 1 mporpamMMbI IOATOTOBKY 110 HanpasieHuto 24.05.02 IIpoekmupogaHue aguayuoHHbIX U pakemHbIx dguzamenetl.

CogepkaHue JUCLUIVIMHBI SIB/SIETCS JIOTUYecKUM mnpogosbkenvem aucuurniiiH: TEPMOJUHAMMUMKA, ASPOI'A3OJMHAMMKA,
TEIUIOIIEPEJTAYA.

CogiepkaHue AUCLMIUIMHE SIB/ISIeTCS] OCHOBOM /71 ocBoenMst Aucuurive: ITPENAUIITIOMHAS ITPAKTUKA.
ITpeaBapuTebHBIE KOMITETEHIMH, CHOPMUPOBaHHbIE ¥ 00yYaroLierocs o Hauasa M3y4eHus! AUCLATUINHBL:
¢ OIIK-1 — CriocobeH nprMeHsITh eCTeCTBEHHOHAYYHbIe U OOLeHH)KeHePHbIE 1 SKCIIEPMMEHTa/IbHOT0 MCC/Ie0BAHMS /ISl PeLLeHHsT
VH)KeHepHbIX 3a/ja4 NpodeCcCUOHaIbHON /1esITeNIbHOCTH
o OIIK-5 — CniocobeH pa3pabarbiBarh GH3HUecKre 1 MaTeMaTH4eCcKHe MOJe/H UCCIeyeMbIX MPOLIeCCOB, sSIB/IEHHH 1 00BbEKTOB,

OTHOCSILLMXCS K MpoeccroHanbHoM cdepe JesTebHOCTH /i1 PelleHrs] MH)KeHepHbIX 3a/ja4
e [ICK-1.3 — Crioco6eH BBIMO/HSITL PaCUEThI TIPOCTHIX CUCTEM, [leTaiell U y3/I0B
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3. CTPYKTYPA N COJEPXXAHUE NVCHUIIVINMHBI

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

3.1. CopepxaHue (AUAAKTUKA) AUCLUIUIMHBI

AyauTOpHBIE 3aHATHS N
B KOHTaKTHOH dopme E ey
£ | B:
=
& 4= gE
g s P sx | Bt
& E F " YeCKHX eJUHHI] S E g g g E 63
" =] & 5] g EE ] =
’ S
S S& =
= %
o
=
Paspen 1. l'asoBblie cvecu. [Tponeccsl mepeHoca. Maremarnueckiie MO B KUHeTHKe. ['a3oBble cmvecH. TTapameTpsl n
5 10 SIB/IEHUS NIepeHoca. TEDMOAMHBMHKB BLICOKOUHTEHCUBHOIO MepeHoca. Kuneruka TropeHus. HEI‘IHMG peakuuu. 21 14 6 8 7 15
MaremarHuecKie MOZe/Ii KHHETHUeCKHX MPoLieccoB. JKecTKue cHCTeMbl AuddepeHIHaIbHBIX yPaBHEHNIT, KaK MOJEH
KWHETHYeCKHUX IPOLIeCCOB. Bblﬂpble u TI¢ METD}JLM HUHTer JKeCTKMX CUCTeM.
Paspen 2. ITopsoy sHepruu B 0TOK rasa. l'asosas peronauust. [1oBoj SHepruu B N10TOK rasa. [ledyiarpauust u
5 10 fetoHaius. CBepx3ByKoBoe ropeHue. ['azoBast I 'Kast TeOpHS ‘Yenosue JXKyre. 17 10 4 6 7 20
Mogenb 3enbgoBuua - Jleprnra - Hefimata. CTPyKTypa H MeXaHH3MbI PaCrpOCTPaHEeH s JeTOHALIMOHHO BOJTHbL.
Paspen 3. KOHJIeHC 'BIX BellecTB. MareMaTHuecKie MOJIe/H JIeTOHAL[MOHHBIX
5 10 nporieccoB. UHC/IEHHOe MOJEIMPOBaHHe JeTOHALMH. VIMITy/IbCHBIe MOJe/H eHCTBHS B3pbiBa. PaGoTa B3pbIBa Ha BHIGPOC. 15 10 4 6 5 20
TTo/BOAHbII U MOf3eMHBIA B3PbIBBL. B3pbIB B BO3AyXe.
5 10 Paspen 4. Heorp: i KymynstuBHbI 3 dekT B nporjeccax npobusanust. Knaccudukarus 13 6 4 2 7 20
i KaBwur: ¥ KaBUTALMOHHAs 5PO3Hsl.
Paspen 5. Fopenue TBepjoro TormBa. OCHOBBI TOPEHHs TBEP/OTO TOMIMBA. MoJeTi ¥ MeTO/BI PellieHus 3a/jau
5 10 BHYTpeHHeii ra PJITT. Teuenue raza c yactuiami. MOJe/ FOPeHHs TBEP/OrO TOTUIHBA: 30 20 12 8 10 15
CT M Hec MOZ|e/Ii TOPeHMsI. AKYCTHUECKHX U Koje6ar TIPOLIECCOB.
5 10 Paspesn 6. BbICOKOHHTEHCHBHbIE MPOLECChI B Ct OG30p sIB/IEHHIT, MOZeJIel U 1ePCIeKTHB. 12 8 4 4 4 10
Bcero 3a 10 cemecTp 108 68 34 34 40 100
Bcero no gucuMniHHe 108 68 34 34 40 100
3.2. AyANTOPHBIN NPAKTHKYM
O0neMm,
Ne | Homep U HauMeHOBaHHUe
Tema npakTHUeCKOro 3aHATHSA aypa.
n/n paspena JUCHUIINHBI
4acoB
- 'a30Bble cMecH B COCTOSIHMM PaBHOBecHsl. - TepMoZiHaMUuecKre XapakTepUCTUKU CMeCH.
Paspen 1. 'a30BbIe cMecH.
1 KoncranTa paBHOBecus1. - Mexanusm peakuyu. LlenHble peakiyu. - Mogess nmapaMeTpa UHAYKLIMK. 8
IIpouecce! nepeHoca.
KuHeTuKa ropeHust MeTaHa.
Paspen 2. [TogBog 3Hepruu |- OPOHT peakLiy U 30Ha peakLuu. CTPyKTypa JAeTOHALIOHHOW BOJIHBI. []eToHalOHHas afuabara.
2 |BmoToK rasa. 'asoBas - Maremariueckoe MOJe/TMPOBaHKe MPOLieCCOB TOPeHUs U IeTOHALMH B ra30BbIX M MHOTO(a3HbIX 6
JleTOHAaLMs. cMecsix. - [IpruMeHeHue [1eTOHaLMOHHBIX MPOLIeCCOB B TeXHUKe.
Paznen 3. leroHaryst .
a A W - JleToHalusl KOHZIeHCpoBaHHbIX BB. MerarenbHoe felicTBue B3phiBa. - BB 1 Ux npuMeHeHue. -
3  |KOH/IeHCHPOBaHHbIX . 6
ITogBoAHbIM B3pbIB. Ily/bCcaliiy ra30Boro mys3sIpsi.
B3DbIBUYATBIX BeILleCTB.
Paznen 4. fABnenus
4 |HeorpaHUuYeHHOMN - I'ngposuHaMuyeckast Mofielb TPOHUKAaHUSL. 2
KYMY/ISILIUU.
Pasnen 5. T'openue .
5 X p UuncneHHOe MOZileTMpoBaHe BHYTpeHHel rasofrHamMuku PITT. 8
TBep/0ro TOI/IUBA.
Paznen 6.
6 BoicOoKoMHTeHCHBHBIE - Bo3geiicTBre 1a3epHOro U3/TyuyeHHsl Ha MaTepHansl. - BHyTpeHHsist 6a/TMCTHKA CTBOJIBHOM 4
POLIeCChI B COBPEMEHHBIX |CUCTEeMBbI
TEXHOJIOTUSIX.
Bcero 3a 10 cemecTp 34
3.3. CamocrosiTesibHas pabora crygenta (CPC)
Ne Homep u HaumeHOBaHue O0beMm,
Cojepxanue yueGHOTO 3/ JaHHUs
n/n pasaena JUCHMIUIUHBI 4acoB
1 M3yueHue cTyeHTaMM TeopeTHUeCcKoro Marepuasa. IloArotoska K npakTuyeckum 5
Paspen 1. 'asoBble cmecu. 3aHATUSM.
2 [Mporeccei mepeHoca. BoinonHenue npaktuueckoro 3aganust Nel Ha Temy «['opeHue rpejBapuTebHO 5
repeMellaHHbIX Ta30BbIX CMeceii».
3 3yueHue CTyZieHTaMM TeOpeTHUeCKoro Marepuasa. IToAroToBka K rnpakTuiyeckuM 5
Pazpgen 2. Tlogsog sHepruu B 3AHATUAM.
4 MOTOK rasa. ['a3oBast JeToHalysA.  |BpirionHeHne TIpaKTHueckoro 3afiaHust Ne2 Ha Temy «IIporieccsl leTOHALMK B ra30BbIX 5
CMeCsiX».
Paznen 3. [JetoHauus
M3yuenue cTyzieHTaMM TeOpPeTUUeCKOro MaTepuasa. JleToHalyst KOHZeHCUpOBaHHbIX BB u
5  |KOH/IeHCHMPOBaHHbIX B3PbIBUAThHIX 5
MeTaHUe TeJsl IPOAyKTaMH JleTOHALWK.
BellleCTB.
6 Paznen 4. fiBnenust M3yuenue cTyzeHTaMM TeOpeTHUeCKoro Marepuasa. IloAroroska K rnpakTuyeCKUM 7
HEeOrpaHUUEeHHOMN KyMYJISLUH. 3aHSATHUSM.
M3yueHue cTyeHTaMM TeopeTHUecKoro Marepuasa. IloAroroska K npakTuyeckum
7 |Pa3pen 5. [opeHue TBepAOro Y YA P P A P 4
3aHATUAM.
TOIJ/IMBA.
8 BoinonHenue npaktuueckoro 3agaHust Ne3 Ha TeMy «BHyTpeHHsist rasofrHamuka PATT». 6
Paznen 6. BeicokovHTeHCHBHBIe  |V3ydyeHue CTy/ileHTaMu TeopeThyecKoro mMarepuasna. [1oArotoBka K nmpakTuueCKUm
9  |mpolecchl B COBpeMeHHBIX 3aHATHSM. BbirnonHeHune npakTHyeckoro 3afanusi Ned Ha Temy «BHyTpeHHsist GannucTika 4
TEXHOJIOTUSIX. CTBOJIBHOM CUCTEMBI».
Bcero 3a 10 cemecTp 40
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4. ®OPMBI KOHTPOJISA OCBOEHUSA AVCIIAITI/IMHBI

CEMECTP

HEJE/IM CEMECTPA

3

4 5

7 8 9| 10

11

12

13

14

15

16

17

10 Otu. o I13

Otu. o I13

P

Ortu. no I13 ap

KB

Otu. o I13

P

YcnoBHbIe 0603HaUEHUS:

o JIP — auarHocTuueckas pabora;
e Oru. r1o 13 — oTYeT 10 MPaKTUUeCKOMY 3aJaHHIO;

¢ KB — KOHTpO/IbHBIE BOPOCHI.

TekyImuii KOHTPOJIb YCIIEBAaeMOCTH CTYAEHTOB IIPOBOAUTCS B JICKPeTHbIe BpeMeHHble MHTepBaJIbl B CIeyIOIMX (opmax:

[IMarHOCTHYeCKast paboTa;

OTYEeT I10 IIPAaKTHUYeCKOMY 3aJJaHHIO;

KOHTPOJIbHBIE BOTIPOCHI.

TIpoMeXXyTouHas arTecTalys NPOBOAUTCS B (hopmax:

SK3aMeH.
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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. K. H. Bosnkos, B. H. EmenbsHOoB. . TeueHus ra3a ¢ yactuiamu. M.: ®U3MATIINT, 2008, 9 3K3.

6. K. H. Bonkos, B. H. EMenbsiHoB, U. B. TetepuHa. . I'a30Bble TeueHusi B coryiax sHeproyctaHoBok. M.: ®UI3MATIJINT, 2017, 50 3k3.

7. I1. T1. KykuH, B. B. FOmuH, C. I. EMenbsiHoB. Teopus ropeHus u B3pbiBa. Mocksa: FOpaiit, 2019, s51. pec.

5.2. [lononHUTe/bHAS JIUTEpaTypa Mo AUCLUTUIMHE:
He TpebyeTcst.
5.3. Ilepuopuueckye U3aHus:

He TpebyIoTCsI.

5.4. TlepeueHb pecypcoB MH(OPMaLMOHHO-TeJIeKOMMYHHKALMOHHOH ceTH "MHTepHeT", He0OXOAUMBIX /11 0CBOEHMs! AUCLIUIIIUHBI, 3/1eKTPOHHBIE

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#ibyKc.py - 3T0 60/bL1IO# 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/ — ®yngamenransHas 6ubnuoreka BI'TY «BOEHMEX» um. [I.®. YcTuHOBa;

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

CoBpeMeHHbIe NIpoeCcCHOHaIbHbIe 6a3bl JaHHBIX:

1. https://rusneb.ru — HaipioHanbHast anektpoHHasi 6ubnuoreka (H3B);
2. https://cyberleninka.ru/ - HayuHast aiekTponHas 6ubnuoreka « 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:

B3auMogelicTBure ¢ obyyarorumucs nocpezcreom VIOC 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

Jucyynimia MOJE/TUPOBAHUE BBICOKOMHTEHCHUBHBIX ITPOLIECCOB sBisieTcsi AUCLMIVIMHON 00si3aTe/IbHOH YacTu
60ka 1 mporpaMmbl MOATOTOBKM M0 HarpaeieHuto 24.05.02 I[IpoekmupogaHue asUAYUOHHbIX U pakemHblx Oeueamesnell. [ACUUIUIAHA
peamusyercsi Ha (akynerete A  PakeTHo-kocMuueckass TexHuka bBI'TY "BOEHMEX" wum. [J.®. YcruHoBa Kadezpoit A9
TIJIASMOTASOMMHAMUKA U TEITJIOTEXHUKA.

[ucuunivHa HalesieHa Ha GOpMHUPOBaHUe KoMnemeHyuli:
[ICK-1.10 Bmageer CAE cucTemoii Ha ypoBHE, HeOOXOAMMOM /IJIst BBITIOTHEHHsT Pa0OT 110 MPOGHITIO.

CopepxaHue JAUCLMIUIMHBI OXBarblBaeT KPYr BOIMPOCOB, CBS3aHHBIX C M3/I0KEHHEM TEOPETHYeCKUX OCHOB M HABBIKOB MOJeNHPOBaHUS
raso/jJMHaMHUeCKHUX U TelIOMacCOOOMEHHBIX TIPOLIeCCOB B a3POKOCMHUYECKOH TeXHHKe, MPOTEKAOIUX B YC/IOBUSX BbICOKOM MHTEHCHBHOCTH U
B3aHMOB/IUSIHUS (DaKTOPOB Pa3/INUHOM (r3IUeCcKON IPUPO/BL.

TIporpamMoii AUCLUIIINHE IPelyCMOTPeHbI C/lelyoliye BHALI KOHTPOJISA:

TeKyIuii KOHTPOJIb YCIIEBAEMOCTH CTY/AEHTOB NPOBOJUTCS B JUCKPETHBIE BDEMEHHbIE MHTEPBa/Ibl B CIEAYIOLIUX GopMax:
e [QMarHOCTHYecKast pabora;
e OTUYET [0 MPAKTHUECKOMY 3a/IaHHIO;
®  KOHTPOJIbHBIE BOTIPOCHI.

ITpoMexyToUHAas aTTecTaus IPOBOAUTCS B hopMax:
e 5K3aMeH.

O611jast TPYA0EeMKOCTh OCBOEHHUST AUCLIMIUIMHEI cocTasieT 3 3.e., 108 u. IIporpaMmoli AWUCLMIUIMHEI TIPeAyCMOTpPEeHE JIeKIIMOHHbIe 3aHATHS (34
4.), MpakTHyeckue 3aHstus (34 4.), camocTosiTesibHast pabora ctygeHTa (40 u).
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TIpunoxenue 2

K paboueii nporpaMme JUCIHITHHBI
MOJETUPOBAHNE BBICOKOMHTEHCHUBHBIX ITPOIJECCOB

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHMA

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

TpyA0EeMKOCTb OCBOEHHUS JUCLUIUIMHEI cocTasieT 108 u., u3 HUX 68 4. ayAUTOPHBIX 3aHATHH, 1 40 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.

HaumeHoBaHue padoTbi PekomeHjyemas iMTeparypa pru(::;nzxoc*rh,
Pazpen 1. I'azoBbie cvecu. IIponeccel nepexoca.
K. H. Bonkos, B. H. EmenbsiHOB. . MogenipoBaHue
W3yueHue cTyfieHTaMU TeopeTHUeCcKoro Marepuasa. Iloaroroska k BBICOKOMHTEHCUBHBIX Tpoueccos: CII6.BI'TY P
MPAaKTUYeCKHM 3aHATUAM. "BOEHMEX" um. [I. ®. Ycrunosa, 2005 (1)
B. H. EmenbsHoB, B. A. Anucumos, U. B. TerepuHa. .
MogenpoBaHue BbICOKOMHTEHCUBHBIX NPOLIECCOB:
BrinonHeHue npakTruueckoro 3agaHusi Nel Ha Temy «l'opeHue CII6.BI'TY "BOEHMEX" um. []. @. YctuHoBa, 2013 (1) 5
pe/jBapUTE/IHHO ITepeMellaHHbIX Fa30BbIX CMecei». I1. IT. KykuH, B. B. FOumH, C. I. EmenbsHoB. Teopus
ropeHusi 1 B3pbiBa: Mockaa: FOpaiit, 2019 (1, 2)
Wroro no pasgeny 1 7
Paspen 2. ITopsop 5Hepruu B NOTOK rasa. I'asoBas jeToHanus.
H3yueHne cTyfeHTaMU TeopeTUUecKoro Marepuasa. [loaroroska K B. H. Emenssnos, B. A. AHicuMoB, U1, B. TeTeputa. . 7
MpaKTUUeCKUM 3aHATHSM.
MogenpoBaHue BbICOKOMHTEHCUBHBIX NPOLIECCOB:
BeinonHeHye npakTrveckoro 3ajanus Ne2 Ha TeMy «IIpoLiecchl CII6.BI'TY "BOEHMEX" um. [I. ®. YcTHHoBa, 2013 (1) 5
[leTOHallUK B Fa30BbIX CMeCSIX».
Wroro no pasgeny 2 7
Paspen 3. /leToHanysa KOH/|eHCHPOBaHHBIX B3PLIBUAThIX BeIlleCTB.
B. B. Angpees, A. B. I'ycekos, K. E. Munesckuil. . Teopust
TOpeHMs1 1 B3pbIBa: BBICOKOSHEpreTHueCcKre MaTepraibl:
Mocksa: FOpaiir, 2020 (2-3)
" B. H. EmenbsiHOB, B. A. Anucumos, 1. B. TerepuHa. .
3yueHue CTyleHTaMU TeopeTUYeCcKoro Marepuana. JleToHaLus .
MogenpoBaHue BbICOKOMHTEHCUBHBIX TIPOLIeCCOB: 5
KOH/IeHCUPOBaHHbIX BB 1 MeTaHue Tesl IPOAyKTaMHU JleTOHALMU. CII6.5ITY "BOEHMEX" uw. /I ®. Yetnsosa, 2013 (7.1 -
7.4)
II. IT. KykuH, B. B. FOumH, C. I. EmenbsiHoB. Teopust
ropeHusi 4 B3pbiBa: Mocksa: FOpaiir, 2019 (2-3)
Wroro no paspeny 3 5
Paspen 4. SIB/eHNsI HeOTPAaHUYEHHOH KYMY/ISIL{VIH.
B. H. EmenbsiHoB, B. A. Anucumos, U. B. TetepuHa. .
H3yueHne CcTyfeHTaMU TeopeTHuecKoro Matepuasa. [loaroroska K )
paKTHECKHM 2aEATHM, MogienpoBaHye BbICOKOUHTEHCHBHBIX NIPOL|ECCOB: 7
CII6.BI'TY "BOEHMEX" um. [I. ®. YcruHoga, 2013 (10)
Wroro no paspeny 4 7
Paspen 5. 'opeHue TBepjoro Ton/uBa.
V3yueHue CTyIeHTaM1 TeOPeTUYEeCKOro Marepuaa. I1oAroToska K K. H. Bonkos, B. H. EmenbsHos, U. B. TetepuHa. . 4
NpaKTUYeCKUM 3aHATHSAM. I"a30BbIe TeueHus: B COMJIAX SHEProyCTaHOBOK: M.:
OU3MATIINT, 2017 (1)
BeironHenue npakTryeckoro 3agaHus Ne3 Ha TeMy «BHyTpeHHss K. H. Bonkos, B. H. EmesnbstHoB. . Teuenust rasa c 6
rasofuHamika PIITT». yactutamu: M.: ®UI3MATIINT, 2008 (1)
Wroro no pasgeny 5 10
Pa3gesn 6. BbICOKOMHTeHCHBHBIE IPOLECChI B COBPEMEHHBIX TeXHO/I0OTHSX.
B. @. 3axapeHKOB. . BHyTpeHHsis1 6anMCcTHKa U
aBTOMAaTH3aLiys IPOEKTHPOBAHHUS apTHU/L/IEPUHCKIX OpPYANH:
CII6.BI'TY "BOEHMEX" um. [I. ®. YcTuHoBa, 2010 (1 -
H3yueHne cTyfileHTaMM TeOpeTUUecKoro Marepuasa. Iloaroroska K 3)
MpaKTHueCKUM 3aHSITHSIM. BbIonHeHre NPaKTUYeCKOro 3a/jaHust B. H. Eme/snos, B. A. Auncimos, 1. B. Terepuia 4
Ned Ha Temy «BHyTpeHHsIst 6anIiCTHKa CTBOJIBHOW CHCTEMBI». M ’ P o o
oJleTMpoBaHKie BbICOKOMHTEHCHUBHBIX IPOLIeCCOB:
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2013 (12 -
13)
Wroro no paspeny 6 4
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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 OTUYET 10 MPAKTHUECKOMY 3a/IaHHIO;
®  KOHTPOJIbHBIE BOTIPOCH;

e 9K3aMeH.

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.

JK3amMeH

[lomyck K 5k3aMeHy BO3MO)XEH TOJIKO IIPY yC/IOBUM YCIELIHOM 3al{UThI 3a[laHui ayjUTOPHOTO MPAKTHKyMa U IOy 4eHHsl
TI0JIOXKUTE/IbHOMN OLIeHKH (OT/IMYHO, XOPOLIO WM YZJ0BIeTBOPUTEIBHO) 3a 3alljUTy KypCOBOTO TpoeKTa. JK3aMeH, BKJIFouaeT B cebst /jBa
KOHTPOJIbHBIX BOIIPOCA 110 BBIOOPY IperiofiaBarerisi U3 CIIMCKa BOIIPOCOB AJ1s1 cobecejoBaHus MO paszesiaM AUCLIUMIUHBL.
3HaHUs, yMeHUs U HaBBIKU CTY/IEHTOB OTIPe/IeNITIOTCS CIIe/yroIM 06pasom:
- OLIeHKH «OT/IMYHO» 3aC/TY)KMBAET CTY/|eHT, 00Hapy’>KUBLLMI BCECTOPOHHEee, CUCTeMaTh4ecKoe 1 [yboKoe 3HaHHe yueOHOro Marepuana, yMeHue
CBOOOZIHO BBINOJHATH 3a/laHNs, MPeZlyCMOTPeHHbIe TIPOrpaMMO, YCBOMBILMIT OCHOBHYIO M 3HAKOMBIH C [JOTIONHUTE/IbHOMN JTUTepaTypoi,
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.
- OLIeHKH «XOPpOLII0» 3aC/TyKUBaeT CTYAEeHT, 00Hapy KUBILIHIA MOJTHOe 3HaHHe y4eOHOro MaTepuaa, YCIelHO BhIO/THSIOLNH TTpe/lyCMOTpeHHbIe
B MpOrpaMMme 3a/jaHusi, yCBOMBLINK OCHOBHYIO JINTEPATypy, PEKOMeH/[0BaHHY0 B porpaMme. Kak mpaBusio, oLieHKa «XOpPOLLIO0» BBICTAB/ISETCS
CTyA€eHTaM, M0Ka3aBIIMM CHCTeMaTH4eCcKHid XapakTep 3HaHHH M0 AUCLUIIHE U CTIOCOOHBIM K MX CAMOCTOSITE/TbHOMY MOTIOJTHEHHIO U
0OHOBJIEHHIO B XO7ie Aa/ibHelIel yue6Ho paboThl U MpodeCcCHOHALHOM [esTeTbHOCTH.
- OLIeHKH «Y/IOB/IETBOPUTEJIHO» 3aC/Ty’KUBAeT CTY/eHT, 0OHapy KMBIIMIA 3HAHNS OCHOBHOTO y4eOHOTro MaTeprasa B 00beMe, HeOOXOZMMOM JJIst
[nanbHelel yueObl U ipeACTosieii paboThI MO CTeLUaTbHOCTH, CIIPAB/ISIOLUIACS C BBIIOJHEHUEM 3a/IaHu#, TPeyCMOTPEHHBIX TIPOTrPAMMOH,
3HAKOMBIi C OCHOBHOM JIMTepaTypoi, peKOMeH/J0BaHHOM NporpamMMoii. Kak rpaBuiio, oLjeHKa «y/J0B/IeTBOPUTE/IbHO» BBICTAB/ISIeTCS CTyZleHTaM,
JIOMYCTHBILKM TIOTPELIHOCTH B OTBETe Ha 5K3aMeHe U MPHU BBITIO/IHEHNH 9K3aMeHaL[IOHHbIX 3a/JaHUH, HO 00/1aiaroIiM Heo0XO4MMbIMU
3HAHUAMM IS MX YCTPaHeHHs T107] PyKOBOZICTBOM IpeTIofiaaresi.
- OLeHKa «Hey/|0B/IeTBOPUTE/IEHO» BBICTAB/ISIETCS CTYAEHTY, 00HapY>KUBILIEMY Tpo0esibl B 3HaHUSIX OCHOBHOTO yueGHOro Marepuara,
JIOMyCTHBILIEMY TIPUHLAITHAIbHBIE OLIMOKK B BBITIOJIHEHNH TTPe/lyCMOTPEHHBIX IporpaMMoi 3aziannil. Kak rpaBuio, orjeHKa
«HEeY/OB/IETBOPUTE/IbHO» CTABUTCS CTYZ€HTaM, KOTOpbIe He MOTYT IIPOJO/DKUTh 00yueHre U IIPUCTYIUTD K NPogeCCHOHAILHOMN AesITeNbHOCTH
T10 OKOHYaHWH By3a 6e3 JOTI0/THUTeNbHBIX 3aHSTHI M0 COOTBETCTBYOLLel ANCLUTIIIHE.
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IMacriopt (oH/A OL|EHOYHBIX CPe/CTB

KYPC

CEMECTP

HaumeHoBaHnue pa3fesioB U JUAAKTHYECKHUX eJUHHUL]

BCEI'O

AynuTopHbIe 3aHATHS
B KOHTAaKTHOU (hopme

BCEI'O
Jleknuu
IIpakTHueckue
3aHATUSA

CamocrosTenbHas
pabora CTyAeHToB

dopmupyemas
KoMIieTeHuA, %

IICK-1.10

HANMEHOBAHUE
OLIEHOYHOI'O CPEJCTBA

10

Paspen 1. T'azoBbie cmecu. IIponeccs! mepenoca.

21

14 6 8

—_
w1

OrtueT no
TIPaKTUYeCKOMY
3a/]aHUI0

10

Paspen 2. IToaBoj 3Heprum B noToK rasa. l'azoBas
eTOHALUSA.

17

10 4 6

20

Oruer 1o
MPaKTHUE CKOMY
3a/IaHHIO

10

Paspen 3. [leroHanusa KOHAEHCHPOBAaHHbBIX
B3PBIBYATBIX BeleCTB.

15

10 4 6

20

OrtueT 1o
TpaKTUYeCKOMY
3a/JaHUIO0

10

Pazpgen 4. SIB/ieHUs1 HEOrPaHUYEHHOH KyMY/ISILIUU.

13

20

KoHTponbHbIe
BOMPOCHI

10

Paspen 5. TopeHue TBepjoro Tonjaiusa.

30

20 12 8

10

15

OrtueT 1o
TpaKTUYeCKOMY
3a/JaHUIO0

10

Paspesn 6. BbICOKOMHTeHCHBHBIE NPOLecChbl B
COBpPEMEeHHBIX TeXHOIOTHSAX.

12

10

OrtueT no
TpaKTUYeCKOMY
3a/IaHUI0

Bcero 3a 10 cemecTp

108

68 34 34

40

100

Bcero no JucHUnInHe

108

68 34 34

40

100

14
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OueHouHble MaTepHasbl no aucuunanie MOJE/IMPOBAHUE BBICOKOMHTEHCUBHBIX ITPOIJECCOB

IICK-1.10 - Bnadeem CAE cucmemotii Ha ypogHe, Heo06x00umom 0151 8binoaHeHUs1 pabom no npopuio

Ne 1 TIpoyuTaiiTe TEKCT U YCTAHOBHUTE COOTBETCTBHE
K Ka)k[0¥i MTO3WLK B JIEBOM CTOJIOL|E, TI0A6EpHTE MO3ULIMIO U3 [IPABOTO CTOJIOIA

p
1 [IertonatmonHas agrabara A - :"'1

p2 vy—1 po

2 Apuabara [Tyaccona B =
P1 Y+ 1 & 1
Y —1p2
P2 2 21
3 Vnapnas aguabara B — =1 + Y AI i' — ,—
P P2
v+1 pm 2y ¢
1 Ty odeT
2 Y — )2 ¥—1cC
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Ne 2 TIpouuTaiiTe TEKCT U YCTaHOBUTE COOTBETCTBUE
Ha cepuM pyCYHKOB Ipe/iCTaB/IeHbl CXeMbl [leTOHallMOHHBIX JJBUTaTe/leli. YCTaHOBUTE COOTBETCTBHe Ha3BaHUIO [eTOHAL[MOHHBIX JBUTraTeseil UX cXeMe.
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& afterburnine

Fuel injection

Shock waves

Detonation chamber
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[ - Wmnynec
JleTOHAL|IOHH!
JiBUTaTeNb

No 3 TlpouuTaiiTe TeKCT ¥ yCTaHOBUTE TIOC/IeZ,0BATETEHOCTD

Ha pucyHKe npe/icTaB/IeHa pv-AuarpaMMa JJeTOHaLMOHHOH BO/HBI C j00aB/IeHeM HeCKO/bKUX ITyTel NpoXoeHus rporecca. Touka O cOOTBeTCTBYe!
HauaJIbHOMY COCTOSIHHIO CHCTeMBI; Touka N - KOHeUHOMY COCTOSIHHIO. HanuimTe npaBuU/IbHYO TIOC/Ie0BaTeNbHOCTh POXOXK/eHNU TIpoLiecca.
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Ne 4

Ne 5

Ne 6

Ne 7

IMpounTaiiTe TeKCT ¥ yCTaHOBUTE N10C/Ie/J0BaTe/IbHOCTD

Ha pucyHke cxeMaTH4HO U300pa)keHa J€TOHALIMOHHAS BOJIHA B TIPEICTaB/IeHHH ABYX (GPOHTOB: yaapHas BoiHa (YB) u ¢pponT peakiuii (DOP). BoigeneHn
C TOCTOSTHHBIM /iaB/IeHHEM

pl - mepex YB (o6macts A),
p2 - 3a YB u nepeg ®P (o6macts B),
p3 - mocsie ®P (obnacts B).

3anuiuuTe roc/sieoBare/ibHOCTh obsiacTeli M0 3HAYEHHUIO B HUX ,E[anleHI/Iﬁ (OT 60JIbLIEro 3HAUEHHsI K MeHbLHeMy).

YB

®P

ITpounTaiiTe TEKCT, BbIOEpUTE MPABU/IBHBIN OTBET U 3aMHLINTe apryMeHThI, 000CHOBBIBAIOLIME BEIOOP OTBeTa
OLjeHHTe MOPSIIOK CKOPOCTH PacIPOCTPaHeHHs IeTOHALIOHHOH BOJTHBI B B3pBIBUATOM BelljeCcTBe?

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

') 2000 .... 15000 m/c
ITpounTaiiTe TEKCT, BbIOEpUTe MPAaBU/IbHBIE OTBETHI U 3alUIINTe apryMeHThbI, 000CHOBBIBatOLIMe BEIOOD OTBETOB
Bbibepute BepHble YTBEPIKAEHUS:

A) Peaxuysi, uayas 1o, BIUsSHAEM JPYyroi peakijuy, MpoTeKaroljeii 0ffHOBPEMEHHO U B TOM JKe yJacTKe TIPOCTPaHCTBa, Ha3bIBaeTCs MH/YLIIPOBAHHOL
COTIPSDKEHHOM.

B) Pa3Mep ,E[eTOHaL[PIOHHOfI SIUEHKHU He 3aBUCUT OT pa3sMepa u Cl)OprI KaHaJ/la, B KOTOPOM NPOXU3BOAUTCA AeTOHALWsA, U SABJ/IAeTCA XapaKTEPHCTHKOfI camMo
cMecH. DTOT TlapaMeTp U3MEHAEeTCA B IIMPOKOM Juaria3oHe B 3aBUCUMOCTH OT COCTaBa CMeCH.

B) [leToHaLisl 5TO PE>KUM FOpeHHs], B KOTOPOM I10 BeIl|eCTBY PacIIPOCTPAHsIeTCs! y/japHast BOJIHA, HHULMPYIOLIasi XUMUYeCKre PeaKl{ FTOPeHHs, B CBC
TIO/I/leP>KHUBATOLIME /IBIDKEHYE YAapHOH BOJIHBI 32 CYET BbIZE/ISIOIIEr0Cs B 9K30TEPMUUECKUX PeaKLUsX TelIa, rie GPOHT IJlaMeHH PacrpoCTpaHseTcs (
CKOPOCTBIO 3ByKa OTHOCUTE/ILHO TIPOJYKTOB PeakIiK ¥ CO CBePX3BYKOBOM CKOPOCTBIO OTHOCHUTE/ILHO HCXOIHOTO BelrjeCTBa.

I') Ha pv-auarpamMme JjeTOHALMOHHas afabata BCer/ia pacrosioyKeHa HiDke yjapHoH azfuabars.
ITpounTaiiTe TEKCT, BbIOEpUTE MPABU/IBHBIM OTBET U 3aMHIINTe apryMeHThI, 000CHOBBIBAIOLIME BEIOOP OTBeTa
YapHy!0 BOJIHY KaKOi MHTEHCMBHOCTH He0OXOZMMO MHULIMMPOBATh, YTOObI TPOM3BECTH JE€TOHALIMOHHYIO BOJIHY COOTBETCTBYIOLIYIO JAHHOMY C/Ty4aro
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Ne 8

Ne 9

p,/p,

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

12
ITpounTaiiTe TEKCT, BbIOEPUTE MPABH/IBHBIN OTBET U 3alMILINTe apryMeHTbI, 000CHOBBIBAIOLIME BEIOOP 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

[TpounTaiiTe TEKCT, BbIOEPUTE MPABHU/IbHBIE OTBETHI U 3alTUIINTE aPryMeHThI, 000CHOBBIBatOLIMe BEIOOD OTBETOB
Ha pucyHKe npe/iCTaB/ieHbl 3apsi/jbl Pa3/IMUHON KOHCTPYKLMK. B KakoM ci1yuae Hab/M0faeTcst KyMy/ISTUBHbBIN 3(deKT (BO3MOXKHO HECKOIBKO OTBETOB).

gk

Ne 10 IMpouuTaiiTe TeKCT, BbIOeprTe MPaBU/IbHBIE OTBETHI U 3alUIINTe apryMeHThbl, 000CHOBBIBAOLIME BEIOOD OTBETOB

Bbibepute BepHble YTBEPIKAEHUS:

A) B cTexnoMeTpHUeCKOi CMecH TeMmriepaTypa Bo ()pOHTe JeTOHAL MaKCHMallbHa, U el COOTBETCTBYeT MUHUMAJIbHasI [/IMHA STYeHKH.
B) Uem BblLe TeMIIepaTypa CMeCH, ThIM OOJIbIIIE CKOPOCTb XUMHUYECKHX PeaKLIUH.

B) B Touke Uenmena->Kyre cKOpOCTb IIPOJIyKTOB IIPEBPAIIIeHHsI OTHOCUTEILHO CKauKa CBePX3BYKOBAsL.

I') B cocTosiHUM JIOKA/IbHOTO TePMOJMHAMUUeCKOT0 ¥ XUMHYeCKOr0 PaBHOBECHsI CKOPOCTb MPSIMOI XMMHUUEeCKOH peakKLii paBHa CKOPOCTH 00paTHO pe

Ne 11 TTpouuTaiiTe TEKCT U 3aMUILUTE PAa3BEPHYThIN 000CHOBAHHBIN OTBET

B Touke YernveHa-)Kyre cKopoCTb NPOAYKTOB TIPeBpalljeHHsI OTHOCUTE/IbHO CKavKa PaBHa ...

Ne 12 IIpoynTaiiTe TEKCT U 3aNMILKITE Pa3BepHYThI 000CHOBAHHBINA OTBET

Harnmmure ypaBHeHHe M3MeHeHHst KoHIeHTpauy c¢(CH3) st pesicTaB/IeHHOT0 KMHETUYeCKOTO MeXaHM3Ma:
1) CH4 + O2 —» CH3 + HO2,

2) CH3 + 02 —» CH302,

3) CH302 - CH20 + OH,

4) CH4 + OH - CH3 + H20,

5) CH20 + OH - H20 + HCO
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