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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)

24.03.05 [IBurarenu jieTare/bHbIX annaparoB
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa A9 TINTASMOTASOAVMHAMUKA U TEIIJIOTEXHUKA
BprikoB Hukuta AnekcaHpoBudy, K.T.H., JOLEHT, JOLIEHT

[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
MOJE/INPOBAHUE BBICOKOMHTEHCHBHBIX ITPOIIECCOB

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
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

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

IICK-1.1 — crocobHOCTs WCMO/MB30BaTh 3HaHWSI (PyHZAMEHTaJbHBIX DPa3[e/ioB ecTeCTBeHHOHAyYyHOTo |
npod)eCCUOHANBLHOTO LIMK/IOB AJIsT TIOHUMaHusl (pU3UUecKol CyI[HOCTH pabourx TpOLeCCOB IHEPreTHUeCKUX
yCTaHOBOK aBUALMOHHOM 1 paKeTHO-KOCMUYeCKOH TeXHUKU

IICK-1.3 — cnocoGHOCTh BBIMOMHATH PacyeThl MapameTpoB pabouero mpoLecca, TergoBOr0 COCTOSHUS U
XapaKTepUCTHK JBUraTesieil 1 SHeproyCTaHOBOK JieTaTe/bHbIX arraparoB

DOpMHUPOBaHHIO KOMITETEHI[HUH CITY)KUT JAOCTKEHUE CJIeIYIOIINX Pe3y/IbTaToB 00pa30BaHuUs:
IICK-1.1

3HAHUS:

Ha YPOBHE Tpe/ICTaB/IeHUI: OCHOBHI UHC/IEHHBIX METO/IOB; OCHOBHBIE 3aKOHBI (PU3UKH, XUMUU;

Ha YpPOBHe BOCITPOM3Be/leHUsI: MEeTOAbl MOZe/MPOBaHNsl BLICOKOMHTEHCHUBHLIX TTPOL[ECCOB, B KOTOPBIX
MeeT MecTo ObICTpOe M3MeHeHHe TTapaMeTpOB.

Ha YpPOBHe TIOHMMAaHHUSI: TIPUHLUIIBI TIPUMEeHeHHs] COBpeMeHHBIX MHPOPMAL[MOHHBIX TEXHOJIOTHI B HayKe
Y TIpeIMETHOM JIeATeTbHOCTH;

YMEHUsL:

TEOpeTUUECKHE: CTPOUTh MaTeMaThuyeckue Mofend (U3UYecKUX SBJIEHUM, XUMHUUECKUX TPOIeCCOB;
WCIO0/Ib30BaTh ~ MareMaTUueCKUM  ammapaT U WHGOpPMAal[MOHHble  TEXHOJOTMM  TpU  U3yUYeHUH
eCTeCTBeHHOHAyUHBIX AUCIUILINH;

MpaKTUYecKre: aHaJM3UpOBaTh pe3y/bTaThl BBIYUCAUTETBHOTO SKCIepUMeHTa C TIpUBIeYeHHeM
METOZIOB MaTeMaTU4YeCKOM CTAaTUCTUKU U WH(GOPMAIIMOHHBIX TEXHOJIOTHM; WCII0/Ib30BaTh MaTeMaThdeCKuil
arrapar ¥ uH(GOpMaIMOHHbIe TeXHOJIOTUH TTPU U3yUeHUH eCTeCTBeHHOHAYYHBIX JAVCLIUTUINH,;

HABbIKU:

BJIaIEHUS] OCHOBHBIMM AaHAIMTUUECKUMM W UKMC/JIEHHBIMA METO/laMH pelleHusi anrebpanyeckux u
muddepeHIMaibHBIX ypaBHEHUM M WX CHCTEM; OCHOBHBIMM METOZAMM TEOPeTHUeCKOT0 U UUCIeHHOTO
vcceioBaHus (PU3NYeCKUX W XUMWYECKUX SIBJIeHWH, MeToflaMM TOWCKa W 00paboTKu WHQOpMalvu Kak
BPYUYHYIO, TaK U C IPUMeHeHHeM COBPeMeHHbBIX MH(POPMAI[MOHHBIX TeXHOJIOTHM.

IICK-1.3

3HAHUA:

Ha ypOBHe TIpe/ICTaB/IeHH: 0CHOBBI UUC/IEHHBIX MEeTO/I0B; OCHOBHBIE 3aKOHbI (PU3HKU, XUMUU;

Ha YpPOBHe BOCITPOM3Be/leHUsI: METOAbl MOZe/MPOBaHNsl BLICOKOMHTEHCHBHBIX TIPOL[ECCOB, B KOTOPBIX
MeeT MecCTo ObICTPOe W3MeHeHNe TIapaMeTpOB;

Ha YpOBHe TIOHUMaHUsL: TIPUHLIUTIBI TIPUMeHeHHsI COBpeMeHHbIX MHPOPMAI[MOHHBIX TEXHOJIOTHI B HayKe
Y TIpeIMETHOM JIeATeTbHOCTH;

YMeHus:

TeopeTWYecKHe: CTPOUTh MareMaThueckKue Mojenud (r3UuecKux siBJIeHUM, XUMUUYeCKUX TMPOLecCoB;
WCII0/Ib30BaTh ~ MareMaTUueCKU  ammapar U WHGOpPMAal[MOHHbIe  TEXHOJOTMM  TPU  U3YUYeHUH
eCTeCTBeHHOHAYYHbIX JUCLIUIUIVH;

MpaKkTUYeCKue: aHa/lW3MpOBaTh pe3y/bTaThbl BBIUMCIUTENBHOTO JKCIIepUMeHTa C TpUBeueHreM
METO/IOB MaTeMaTU4eCKOM CTAaTUCTUKU U WH(GOPMAIIMOHHBIX TEXHOJIOTHM; WCII0/Ib30BaTh MaTeMaThdeCKui
amrapar ¥ uH()OpMaIMOHHbIe TeXHOJIOTUH TTPU U3yUeHUH eCTeCTBeHHOHAYYHBIX JAVCLIUTUIVH,;

HaBbIKU:

B/IQJIeHUs] OCHOBHBLIMM aHA/IUTHUYECKMMU W UYWUCTEHHBIMA METOJaMH peIeHUs anreOpanvyeckux |
IuddepeHMaNbHBIX ypaBHEHUM M MX CHUCTeM; OCHOBHBIMM MeETO/aMH TeopeTHYecKOro W 4YHCIeHHOTO
vccieioBaHns (PU3NYeCKUX W XUMWYECKUX SIB/IEHWH, MeTolaMM TOWCKa W 00paboTKu WHQpOpMalvu Kak
BPYYHYIO, TaK U C IPUMeHeHHeM COBPeMeHHbBIX MH(POPMAI[MOHHBIX TeXHOJIOTHH.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Hucuynmaa MOJEITMPOBAHUE BBICOKOMHTEHCHUBHBIX ITPOITECCOB sinsiercs
TUCLIMTUTUHON YacTH, (popMHUpyeMoii yuaCTHUKAMH 00pa3oBaTe/IbHBIX OTHOILIEHUH 6;10Ka 1, mporpaMmbl
MOATOTOBKM 1O HarpasJieHut0 24.03.05 [Jeueamenu nemamesbHblx annapamos.

CogepxaHve [JUCLMIVIMHBL SABISETCS JIOTUYeCKUM IpojospkeHueM gucuuiviviH: MEXAHWKA
KNIKOCTHN N TA3A, UNC/IEHHOE MOJE/IMPOBAHUE B APKT.

[pesBapuTeTbHLIE KOMITETEHI[H, COPMHUPOBAHHBIE Y 00yUarOILerocs /10 Hauasia U3yueHus TUCLIATUTAHBL:

e OIIK-1 — CrniocobeH IpUMeHSITb eCTeCTBEHHOHAyUHbIe U 00LeMHXeHepHbIe 3HaHWsI, MeTO/IbI
MaTeMaTH4yeCcKOro aHa/lv3a U MOZle/IMpOBaHusl, TeOPETUUYECKOTO 1 SKCIIePUMEeHTa/IbHOTO UCC/Ie/JOBaHKS B
rpodeccroHanBHON JesiTeTbHOCTH

¢ OIIK-5 — CriocobeH HCI0/1b30BaTh COBPEMEHHbIE TIOAXO0bI U METO/[bI PelleHus IIPOodheCCHOHANIbHBIX
3a/lau B 00/1aCTH aBUALIMOHHON U PAaKEeTHO-KOCMHUECKOW TEXHUKU

e OIIK-6 — CriocobeH aHa/M3MPOBaTh, CHCTEMaTU3UPOBaTh U 0000611aTh MH(OPMALHMIO 0 COBPEMEHHOM
COCTOSIHWAH U TIepCIIeKTUBAX Pa3BUTHsI OTPAC/U ABUTATe/IeCTPOEHUS M SHepreTUYeCcKOr TeXHUKU

¢ TICK-1.1 — CriocobeH Mcronb30BaTh 3HaHUs GyHJaMeHTaNbHBIX pa3fiesioB eCTeCTBeHHOHAYYHOTO U
MpotheCCUOHATBHOTO I[UK/IOB /ISl TOHUMaHUs (hU3HUeCKOU CYIITHOCTH paboumnXx MpoLiecCoB
SHepreTUUeCKUX YCTAHOBOK aBUAI[MOHHOW M paKeTHO-KOCMUYECKON TeXHUKU

¢ TICK-1.4 — Crioco6eH NMpOBO/IUTh aHATU3 TETVIOBLIX M I'a30/JAHAMUUECKUX MPOIECCOB C
WCTIO/Tb30BaHHEM COBPEMEHHBIX MH(POPMAI[MOHHBIX TEXHOJIOTHH, TOTOBHOCTh K TIPOQ)e CCUOHA/TEHOM
5KCITyaTalliy COBPEMEHHBIX CPeJiCTB BBIYNCIUTEBHOTO MO/e/TUPOBaHHUS



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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Paspen 1. I'a3oBble cmecu. ITponeccel nepeHoca. MaremaTtiuueckre MOZiev B
KuHeTHKe. ['a3oBble cMecH. TTapameTpsl U siBieHus nepeHoca. TepMoJMHaMKKa
4 8 BBICOKOMHTEHCUBHOrO NlepeHoca. KuneTrka ropenust. LlemnHble peakiiuu. 28 12 4 8 16 20 20
Maremaruueckue MO/Zie/I1 KUHeTHUYeCKHX ITPoL[eCCOB. JKecTkue cucTeMbl
nuddepeHLMaNbHBIX YpaBHEHNH, KaK MOZie/Td KWHeTHYeCKHUX TpoLieccoB. BricTphle
1 Me/i/IeHHble rlepeMeHHble. MeToibl HHTerpUPOBAHHSI JKECTKUX CHCTEM.
Paspen 2. Iloasop 3Hepruu B NoTok rasa. I'azosas geronanus. [Togsoy sHepruu B
NoTOK rasa. lednarparys u fetoHarust. CBepx3ByKoBoe ropeHue. I'azoBast
4 8 fetoHauys. ['mapoauHamMuyeckas Teopysi JeToHaruu. Yciosue XKyre. Mogens 27 9 3 6 18 20 20
3enbjoBuua - [lepunra - Helimana. CTpyKTypa U MeXaHH3Mbl pacClipOCTPaHeHNs!
[IeTOHAL{IOHHO} BOJIHBI.
Paspen 3. [leToHanysi KOH/|eHCHPOBAHHBIX B3PbIBYATHIX BeIleCTB.
4 g  |Maremariueckye MOAe/M /IeTOHALMOHHBIX NIPOLIECCOB. UNc/eHHOe MOJe/MpOBaHHe 26 8 2 6 18 20 20
neToHaLuu. IMmny/ibCHbIe MOZe/u JeiicTBus B3pbiBa. PaboTa B3pbiBa Ha BbIGPOC.
TlozBOAHBIA U TOA3eMHBII B3pbIBLL. B3phIB B Bo3ayXe.
Paspen 4. SIBneHusi HeorpaHHUYEHHOH KyMyaauu. KyMyasaTUBHbIH 3¢ dekT B
4 8 niporjeccax npobusanust. Kiaccudukariys siBiieHui TpoHNKaHus. KaBuTarnoHHbIe 7 4 2 2 3 20 20
MeXaHW3MbI U KaBUTAL[MOHHAasi 3pO3usl.
4 8 Pa3pen 5. BbICOKOMHTeHC 1€ IIPOLIECCHI B COBP IX TeXHOIOTHSAX. 20 6 2 4 14 20 20
O630p sIB/IeHHIt, MOgieneld ¥ TepCrieKTHB.
Bcero 3a 8 cemecTp 108 39 13 26 69 100 100
Bcero no gucuuninHe 108 39 13 26 69 100 100
3.2. AyAuTOPHBII NPAKTUKYM
Homep n
P Oo0nemMm,
Ne HauMeHOBaHUe
Tema MNPAKTHYECKOIr'o 3dHATUA ayp.
n/n pasjena
qacoB
AUCLHHHUII/ITUHBI
Paszen 1. TasoBbie - 'a30BBIE CMeCU B COCTOSTHUU paBHOBeCHus. - TepMO,E[I/IHaMI/IlIECKI/Ie
A ’ XapaKTepruCTUKHU CMeCH. KoncranTa paBHOBeCH. - MexaHusMm

1 |cmecu. Ilpoueccst 8

HepeHoca peakKuu. HEHH])IE peakuu. - MOAEIII: MapamMeTpa MHAYKLIWHA.
p ’ KuHeTrka ropeHust MeTaHa.
Paspen 2. TTopsop - ®pOHT peaklMu U 30Ha peaklyu. CTPyKTypa [|eTOHALlUOHHOM BOJIHBI.

) SHEPIr'UH B IMOTOK ,E[eTOHaL[I/IOHHaH a,/:ma6aTa. - Maremaruueckoe MO/ie/IMpOBaHKE 6
raza. ['azoBast Mpo1eCcCoB ropeHvs 1 AeTOHAllMK B I'da30BbIX U MHOFO(I)EBHLIX cMmecdx. -
JeTOHaluA. HpI/IMEHEHI/Ie JeTOHALIMOHHBIX ITPOLj€CCOB B TEXHUKE.

Pazpen 3. JeToHauus .
- [JeToHauusa KoHJeHCcHpoBaHHbIX BB. MeTarenbHOe JeliCTBUE B3phIBa.
KOHAEeHCHPOBAHHBIX o

3 - BB u ux npumeHnenue. - [ToaBogHbii B3phIB. [lynbcalyuy ra3oBoro 6

B3pbIBUATHIX

ITy3bIps.
BelllecCTB.
Pasgen 4. fiBnenus

4  |HeorpaHUYeHHOM - I'nppoguHaMuueckas Mogie/lb IIPOHUKaHUS. 2

KyMYJIALIAN.
Pasgen 5.
BrICOKOMHTEHCHBHBIE o
- BOBAEI/ICTBI/IE JIa3epHOro HU3/iyueHus Ha MaTepuaJsbl. - BHyTpEHHHH
5 |mpoueccel B N 4
0a//IMCTUKA CTBOJILHOM CHCTEMBI
COBpeMEeHHbIX
TeXHOJIOTUAX.
Bcero 3a 8 cemectp 26
3.3. CamocrosTenbHas padora crygenra (CPC)
Ne Homep u Copep)kaHue yueOHOro 3alaHus Oo0nem,
n/n HaNMeHOBaHue 4acoB
6 22655




L————pa3sgena auciunIMHBL —
V3yyeHue CTyleHTaMy TeOpeTUUeCKOro Marepuasa. Ilogroroska K
1 Pazpen 1. I'a30BbIE IpaKTUYeCKUM 3aHATHSAM. BriroHeHye rpakTiyeckoro 3asanus Nel 6
cMmecu. Iponeccer Ha TeMy «l'OpeHue TIpejBapUTEe/IbHO MepeMellaHHbIX Ia30BbIX
repeHoca. cMecei».
2 BrinonHeHue ripakTHYecKoro 3a/jaHust Nel 10
W3yueHue cTygeHTaMy TeopeTHUeCcKoro Mareprana. IloarotoBka K
3 Paspen 2. ITopsop MIPaKTUYeCKUM 3aHATHSM. BbINO/IHeHMe IpaKTUUeCKoro 3afaHust Ne2 6
SHEPrUHM B TOTOK rasa. [Ha TeMy «Maremarrueckoe MOZe/IMPOBaHKe MIPOLIeCCOB [eTOHALUM B
l'a3oBasi ileToHALMS.  |TA30BBIX CMECSIX».
4 BrinosHeHye ripakTAYeCKOro 3aaHust Ne2 12
W3yuenue cTyeHTaMy TeopeTHUeckoro Marepuana. Ilogrotoska K
5 Pasgen 3. [leToHarysi  TPAKTUUYECKUM 3aHATUAM. BhinosiHeHre npakTryeckoro 3agaHus Ne3 8
KOH/IEHCHPOBAHHBIX  |Ha TeMy «/leToHaiMst KOH/leHCUpoBaHHbIX BB 1 MeTaHue Ten
B3pbIBUATBIX BEIECTB. [[IPOLYKTaMU JeTOHALW».
6 BrinosiHeHWe MpakTH4ecKoro 3agaHusi Ne3 10
Pazgen 4. fIBnenus
7 | HeOrDAHHUCHHOI W3yueHue cTyneHTaMy TeOpeTUUECKOro Marepuasna. Iloaroroska K 3
P MPaKTUYeCKUM 3aHSITUSIM.
KYMYJISILIUU.
Paspgen 5. V3yueHue cTygeHTaMy TeopeTHUeCcKoro Mareprana. IloarotoBka K
g | BBICOKOMHTEHCHBHbIE |hakTyyecKiM 3aHATHSM. BBINONHEHNe PaKTHUeCKOro 3aanusi Ned | 4
TIPOLIECCRI B Ha TeMy «BHyTpeHHsis1 Ga/l/INCTHKA CTBOJIbHOM CHCTEMBI».
COBPEMEeHHBIX
9  |TexHOMOrUSX. BrinosHeHue ripakThueckoro 3aganus Ned 10
Bcero 3a 8 cemectp 69
4. ®OPMbI KOHTPO/JII OCBOEHUSA TNCLUIIVINHBI
CEMECTP HEJAEJ/IN CEMECTPA
12 3 4 5 6 |7 8 9/ 10| 11 12 13
8 Ortu. o 13 Otu. o I13 | IP Otu. o 113 OP|KB| Otu.mo I13 | gud. 3au.

Ycii0BHBIe 0003HAYCHUSA:

e JIP — auarHocTHUeCcKasi paboTa;

Ortu. no 13 — oTueT No NpaKTUUECKOMY 3a/|aHUIO;
KB — KOHTpO/BbHBIE BOIIPOCHI;
mud. 3au. — auddepeHMPOBAHHEBIHN 3a4erT.

TeKymuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYAE€HTOB IIPOBOAUTCS B IUCKPETHbIE BpeMeHHble MHTePBAaJIbI B
cnenyrommx ¢popMax:

AWarHoCTHh4Yeckas pa60Ta;

OTYET I10 IIPaKTU4Y€CKOMY 3aidHHIO;

KOHTPOJIbHBIE BOTIPOCHI.

IIpomexxyTouHas arTecranus IIPOBOJUTCS B (hopMax:
muddepeHIMPOBaHHBIN 3aYerT.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. B. B. Anzipees, A. B. I'ycekos, K. E. MuneBckuii. . Teopus ropeHus ¥ B3pbiBa: BEICOKOIHEpPreTHYeCKUe
Matepuasbl. Mocksa: FOpaiit, 2020, s51. pec.

2. B. H. EmenbsHoB, B. A. Anncumos, Y. B. Tetepuna. . MogenupoBaHye BBICOKOUHTEHCHUBHBIX
niporjeccoB. CIT6.BI'TY "BOEHMEX" um. /. ®@. YctuHoBa, 2013, 371. pec.

3. B. ®. 3axapeHKoB. . BHyTpeHHsIs1 6anIMcTHKa M aBTOMaTHU3aLMsl TIPOEKTHPOBaHUS apTH/IEPHUHCKIX
opyzauii. CII6.BI'TY "BOEHMEX" um. [I. ®@. YcrrHoBa, 2010, 39 3K3.

4. K. H. Bonkos, B. H. EMenbsiHOB. . MoienipoBaHie BEICOKOMHTEHCUBHBIX TiporjeccoB. CII6.BI'TY
"BOEHMEX" um. . ®. YctuHosa, 2005, 3. pec.

5. I1. T1. KykuHn, B. B. FOmwus, C. I. EMenbsaHoB. Teopusi ropeHus 1 B3pbiBa. Mocksa: FOpaiit, 2019, 1.
pec.

5.2. JlonionHUTeNbHAs IUTepaTypa Mo JUCLUIUIUHE:
He Tpebyercsl.

5.3. [lepuoguyeckue U3gaHus:
He TpeOyroTCs.

5.4. TlepeueHb peCcypcoB HH(POPMAI[HOHHO-TEIEKOMMYHHKAIIMOHHOH ceTy "VIHTepHeT", HeoOOXOAUMBIX [1/IsT
OCBOEHUS! TUCIUTUIMHBI, 3/IEKTPOHHBIE OMOTHOTEUHbIE CUCTEMBI:

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

2. https://urait.ru/ — I'naBHas — O6pa3oparesibHas riardopma FOpaiiT. 11 By30B U CCY30B.;

3. https://ibooks.ru/ — 3BC AHOYKC.py - 3T0 600N BLIOOP aKTyalbHOHN UTEpaTyphl /IS Balllei
OUOIMOTEKH B 3/IEKTPOHHOM BU/IE;

4. http://www.tnt-ebook.ru/ — TNT-EBOOK - DieKTpOHHO-0MO/IMOTeYHast CUCTEMa;

5. https://repository.library.voenmeh.ru/jspui/ — ®yupamenTansHas 6udmoreka BI'TY «BOEHMEX» vm.
[.®. YcTuHOBa;

6. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=474 —
dynamenTanbHasa 6ubmoreka BT TY «k BOEHMEX» um. [1.®. YcTHHORBA.

CoBpeMeHHBIe MpodeccroHabHbIe 0a3bl JAHHBIX:

1. https://rusneb.ru — HaijuoHaisHas 3/ekTpoHHas 6ubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast aiektpoHHast 6ubnmoreka «KubeprieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBas 37nekTpoHHas 6ubmoTeka Poccutickoro oHza
dbyHIaMeHTaIbHBIX UCC/IeI0BaHHI.

VHdopMaLoHHbIe CTIpaBOYHbIE CHCTEMBI:
1. Texakcriept — VTHGOPMaLMOHHBIN TIOPTa TEXHUYECKOTO perymvpoBanusi: HopMmbl, mpaBuia, CTaHAApPThI
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/ TOCTos
cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTHHOBa;
3. http://www.consultant.ru/- KoncynsranTtIntoc- nH$opMalioHHbI# 1TopTa IpaBoBOM MHPOPMALUH.
5.5. TIporpamMMHoe obecrieueHue:
1. Matlab 2015a SP1.

5.6. H(dopmalioHHbIe TEXHOJIOTUU:

B3auMogelicTBHe ¢ obyuarorrmucs rocpeactsoM OMIOC Moodle BI'TY «t BOEHMEX» um. [].®. 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. Matlab 2015a SP1.

6.3. Ilpouee:

1. pabouee MecTo rperiofaBaress, OCHaIleHHOe KOMITBIOTEPOM C JJOCTYNoM B VIHTepHerT;
2. pabourie MecTa CTYA€HTOB, OCHaIL|eHHbIe KOMITBEOTEPAMU C JOCTYTIOM B VIHTepHeT, npe/jHa3HaueHHbIe
I paboThI B 57IEKTPOHHOM 06pa3oBaTeNbHOU cpejie.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
MOJE/INPOBAHME BBICOKOMHTEHCHUBHBIX ITPOIJTECCOB

AnHoTanusa paboueii nporpaMMsl

Jucoumuimna MOJAEJIMPOBAHUWE BBICOKOMHTEHCHUBHBIX ITPOIIECCOB sBnsiercs
JUCLUIIMHON YacTH, (JOpMHPYeMOH yYaCcTHHMKaMH 00pa3oBaTe/IbHBIX OTHOIIEHHH 0/10Ka 1, mporpaMmbl
TOATOTOBKM 110 Hampas/yieHuto 24.03.05 [Jeueamenu nemamenbHblX annapamos. JUCIUIIIMHa peaanu3yeTcsl Ha
tdakynereTe A PaketHo-kocmudeckod TexHuku BI'TY "BOEHMEX" um. O.®. YcrunoBa kadezapodr A9
I[TJTASMOT'A30JVUHAMUMKA U TEITJIOTEXHUKA.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
IICK-1.1 cnocobHOCTh UCIOB30BaTh 3HAHUS (yHJAaMeHTalbHBIX pa3/le/ioB  eCTeCTBeHHOHAyUHOTO U
MpoQeCCUOHANBLHOTO TUK/IOB /I TIOHUMAaHUsS (DU3UUeCKOM CYIIHOCTH pabourX TPOIECCOB SHEPreTHUYeCKUX
YCTaHOBOK aBHALJMOHHOM U paKeTHO-KOCMUYECKON TeXHUKU;
[ICK-1.3 criocoOHOCTb BBITIONHATE pacyeThl MapamMeTpoB pabouero TpoLecca, TElOBOTO COCTOSHUSI U
XapaKTepUCTHK JBUTaTe/eil 1 3HeproyCTaHOBOK JieTaTe/bHbIX arraparos.

CojepkaHrie JUCIUITMHBI OXBaThIBAeT KPYT BOTPOCOB, CBS3aHHBIX C WU3/I0KEHHEM TeOpPeTUYeCKHUX OCHOB U
HABBIKOB MO/Ie/IMPOBaHUs Ta30fMHAMUUECKUX U TelJIOMaCCOOOMEHHBIX IIPOLECCOB B a3POKOCMUUECKOH
TeXHUKE, TPOTEKAIOL[UX B YCJIOBUSIX BLICOKOW HWHTEHCHMBHOCTU U B3aUMOBJUSHUA (DaKTOPOB Da3/HUYHOM
(hu3uUeckoit MpyUpoAbI.

[MporpamMmMoii AUCLMIIIMHBI TIPeyCMOTPEHHBI C/leiyIoliie BUABI KOHTPOJIS:

TeKyluii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JTUTCSA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
ciefyroumx popmax:
e UArHOCTUYeCKas pabora;
e OTUYeT MO MPaKTUUeCKOMY 3a/[aHHIO;
* KOHTDOJIbHBIE BOTIPOCHI.

IIpome)xyTouHas arTecTanus IPOBOAUTCS B hopMax:
e muddepeHMPOBaHHBIN 3aUeT.

OO6m1as  TPyZI0EMKOCTh OCBOEHUSI JUCLMIUIMHBI cocTaBisgeT 3 3.e., 108 u. TIporpaMMol JUCIUMJIHHEL

TpelyCMOTPeHbI JIeKIIMoHHbIe 3aHATHS (13 u.), mpakTtuyeckuwe 3aHsATHS (26 u.), camocTosiTesbHast paborta
ctyzeHTa (69 u).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
MOJE/INPOBAHME BBICOKOMHTEHCHUBHBIX ITPOIJTECCOB

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBageT 108 4., u3 HUX 39 4. ayJUTOPHBIX 3aHATHH, U 69 u.,
OTBe/|eHHbIX Ha CaMOCTOSITe/IbHYI0 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.

H 6 p TpyRoeMKOCTB,
anMeHOBaHHe PadoThI eKOMeH/lyeMas JinTeparypa uac
Paspen 1. I'a3oBbie cmecu. IIponeccel nepeHoca.
B. H. EmenbsiHoB, B. A. AHucumoB, .
B. Terepuna. . MogenvpoBaHue
V3yueHye CTyeHTaMHi TeOpPeTHYeCKOro MaTeprarna. B"éCOKOHHT"eHCHBHHX TPOLECCOB.
ITo/roTOBKa K MPAKTHYeCKUM 3aHSTHSIM. CII6.5I'TY "BOEHMEX" nm. [I. @.
BrImonHeHye npakTudeckoro 3azanus Nel Ha Temy Yerunoea, 2013 (1) 6
«TopeHue NpeiBapUTe/IbHO MepeMellaHHbIX I1. I1. Kykun, B. B. FOumn, C. I
Fa30BBIX CMECeily. EmenbsHOB. TeopI/IHUI‘OpeHI/IH Y B3phbIBa:
Mockgsa: FOpaiit, 2019 (1, 2)
K. H. Bosnkos, B. H. EMenbsHOB. .
MopenvpoBaHre BbICOKOUHTEHCHUBHBIX
niporieccos: CII6.BI'TY "BOEHMEX"
BrinonHeHue nipakTHyeckoro 3ajadys Nel 10
uMm. 1. ®. YcrunHosa, 2005 (1)
Wrtoro no pasgeny 1 16
Paspen 2. IloaBoj 3Hepruu B NoTOK ras3a. I'asosas feToHanus.
N3yueHue cTyneHTaMy TeOpeTUUECKOTO MaTepuarna.
Y YA p p B. H. EmenssHoB, B. A. Auucumos, .
[MoaroToBKa K MpakTUYeCKUM 3aHITUSIM.
B. Terepuna. . MogenvpoBaHue
BriroiHeHMe pakTUUeCKoro 3aaHusi Ne2 Ha TeMy 6
«Maremarrueckoe MoZle/TMpOBaHMe MPOLIeCCOB BbICOKOMHTEHCHBHBIX TIPOLECCOB-
JEeTOHALIMU B ra30BbIX CMECSIX» CII6.BI'TY "BOEHMEX" um. [l ©.
. Ycrunosa, 2013 (1)
BrinonHeHue npakTHyeckoro 3agaHys Ne2 12
Wroro o pasgeny 2 18
Paspen 3. [leToHanusi KOHAeHCUPOBAaHHbBIX B3PbIBUYATBIX BelleCTB.
IT. IT. KykuH, B. B. FOmwn, C. T.
EmenbsinoB. Teopust ropeHus U B3pbIBa:
M3ydeHue CTyleHTaMM TeOPETHUECKOTO MaTepuaia. Mockea: FOpatit, 2019 (2-3)
[ToaroToBKa K MpakTUYeCKUM 3aHITUSIM. B.B. AHAPEEB’ A.B. T'ycbkos, K. E.
BeirnosiHeHue npakTryeckoro 3afanus Ne3 Ha TeMy Munesckui. . Teopus ropenus n 8
«[leToHaLMs KOH/leHCUpoBaHHbIX BB 1 MeTaHue B3pbIBa. BLICOKOSHEPTETHHUECKHE
TeJ MIPOJIYKTAMH /IeTOHALTHI. MaTepuanbl: Mocksa: FOpaiit, 2020 (2-3)
B. H. EmenssiHoB, B. A. Anucumos, U.
B. Terepuna. . MogenipoBanue
BBICOKOMHTEHCUBHBIX MPOLIECCOB:
CII6.BI'TY "BOEHMEX" um. [I. @.
BrinonseHue npakTryeckoro 3asanus Ne3 A 10
YcruHoBa, 2013 (7.1 - 7.4)
Wrtoro no pasgeny 3 18
Pa3pen 4. SIBieHNsI HeOrpaHUYEHHOHW KyMYJIALIUH.
N3yuenne cryseHTamMu Teopetudeckoro marepuasna.| B. H. EmenbsaHoB, B. A. Anucumos, 1. 3
ITogroroBka K MpakTAUUYeCKUM 3aHATUSIM. B. Terepuna. . MogenvpoBaHue
BBICOKOMHTEHCUBHBIX [POLIECCOB:
11 22655



CII6.BI'TY "BOEHMEX" um. [I. @.
YctuHoBa, 2013 (10)
Wroro no pasgeny 4 3
Pa3pen 5. BICOKOMHTeHCHBHBIE IPOLeCChI B COBPEMEHHbBIX TeXHO/IOTHAX.
B. H. EmenbsiHOB, B. A. AHMCHUMOB, .
B. Terepuna. . MogenupoBaHue

I/I3yquI/Ie CTyZIeHTaMU TeOpeTH4YeCKOro MarepuaJia. BbICOKOMHTEHCUBHBIX TIPOL|eCCOB:

HOAFOTOBKH K IMTPAKTUYeCKHUM 3aHATUAM. CIIO.BT'TY "BOEHMEX" um. 'Z[ . 4
BrimonHenue IMPaKTU4YeCKOI'o 3aJaHus Ne4 Ha TeMy YcTrHOBa, 2013 (]_2 - 13)

((BHyTpeHHHH 0a/I/TMCTUKA CTBOJILHOU CUCTEMBD». B. ®. 3aXap9HKOB. . BHyTPEHHHH

Oa/MMCTUKa U dBTOMATH3adllUA
MPOEKTUPOBAHUSA apTH]’I]’[epHﬁCKHX

B Nod opyauii: CIT6.BI'TY "BOEHMEX" nm. 1
BITIOJTHEHUE TTPAKTUYECKOTO 3aJJaHUst 1L, @. Yerumosa, 2010 (1 - 3) 0

Wroro no pa3geny 5 14

12 22655



IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
MOJE/INPOBAHME BBICOKOMHTEHCHBHBIX ITPOIJECCOB

®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

*  OTUEeT I10 MPaKTUUECKOMY 3aZIaHUIO;
*  KOHTPOJIbHbIE BOITPOCEHI;

e muddepeHITMPOBAHHLIN 3aUeT.

Kputepuu oneHuBaHus

Juarnocruyeckas pabora
[uarHocTtrueckast pabora mpoBogutcs B popme Tecta B SMOC Moodle:

e IIpU NIPaBWJILHOM OTBeTe MeHee yeM Ha 60% BOIPOCOB - He aTTeCTallys;
¢ TIpU MpaBUILHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarysl.

OT4eT N0 NpakKTUYeCKOMY 3aAaHUI0

Otuer 110 npakTHYeckoMy 3aganuto (I13)
Ortuert nio T13 nipe/icTaB/IsSeTCS B TIEYaTHOM BH/Ie B (hopmaTe, MpelyCMOTPEHHOM 11abIoHOM oTueTa 1o T13.
Ortuet no I13 fo/wkeH cofepykarb:
- [IOCTAHOBKY 3a/la4¥, MaTeMaTU4yeCKy MO/eJ/lb U OCHOBHBIE pacueTHble COOTHOLLIEHUS UCII0/Ib3yeMbIX
MeTO/|0B pelleHNs;
- CXeMy pacyeTHOH 00/1acTy € XapaKTepPUCTUKAaMU CETKU, KPaeBbIMU Y Haua/TbHBIMU Y CTIOBHUSIMHU,
peanu30BaHHBIMHU B pelllaeMOM BapHaHTe;
- rpadHueckoe npezicTaB/eHre [10/IyYeHHbIX Pe3y/bTaToB;
- cofiepKaHue MCC/Ie[0BaTe/IbCKOr0 3a/laHus, pe3y/bTaThl BBIUMCIATENIBHOIO MOZe/TMPOBAHNS, aHaIu3 U
BBIBO/IbI 110 IIPOBE/IeHHBIM UCC/IeJ0BaHUSM.

3awura 13

3armura 13 mpoxoaut B hopMe [0K/Ia/1a CTyAEHTa [0 BbIIIOJTHEHHOM paboTe M OTBETOB Ha BOIIPOCHI
npernoziaBaresis. [Iporieiypa 3aiuThl BK/IFOUaeT OTBEThI Ha BOTIPOCHI TPENo/jaBaTeisi o paboTe U paszeny
Kypca. B xozie 3anutsi I13 o6yuaroruecs 0/KHbI TIPOJIEMOHCTPUPOBATh 3HAHKS, YMEHUS U HABBIKH:

- Ky/IbTYPY peuu Mpy U3JI0)KeHUU CBOWX MBIC/Iel, IOTUUHOCTh B IOCTAHOBKE Y MU3/I0)KeHUU MaTepuara,

- TIOHMMaHKe MOCTaHOBKU 3a/lau, 3HaHHe OCHOBHBLIX JIEMEHTOB MaTeMaThueCKOW Mozenu, PopMy/irMpoBKa
Haua/bHbLIX ¥ IPAaHUYHBIX YCIOBHHI, 000CHOBaHME OCHOBHBIX YIIPOILAIOIIUX [TOJI0XKEHUH;

- yMeHHe OTpe/le/TUTh MeCTO MCC/IeIOBAHHOTO sIBJIEHUSI B KOHKPETHBIX TEXHUUEeCKUX Tpolleccax 1
YCTPOMCTBAX;

- yMeHHe aHaJIM3UPOBAaTh T0TyUYeHHbIe pe3y/bTaThl U yMeHHe IMPOrHO3MPOBaTh XapaKTep MPOLeCCOB B
TeXHUUeCKUX YCTPOMCTBAX HAa OCHOBAaHUM MOMTy4YeHHBIX JaHHbBIX;

- yMeHHe CaMOCTOSITe/IbHO MOAUMPULIMPOBAThL MaTeMaTHueCcKre MOJie/d U TIpOrpaMMHbIe Cpe/iCTBa AJis Liesieit
KOHKDETH3aLVU WM paciivpeHus 06/1acTy TIPUIOKEHHST MO/le/iel, MCIT0/Tb30BaHHBIX B paboTe.

OtleHKa 3aIuThl paboThl BeiCTaBseTcst 1o 100 6a/uTbHOM 11IKasie C yUEToM:

- BeInosiHeHue 113 — 40 6asos,

- ohopmIIeHHe TTOSICHUTE/TbHOM 3armicKu — 20 6asiios,

- 3aII{UTa pe3y/IbTaToOB, OTBETHI HA BOTIPOCHI M UX JIOTHKA, Ky/IbTypa peur — 40 6aiios.
13 cuuTaeTcs npuHATOM Npy Habope Oosiee 80 GasIoB.

[TepeueHb MpaKTUUECKUX 3aJlaHUM MpuBeZieH B Y MK JUCIUTUIMHEL.

KoHTpo/bLHBIE BONIPOCHI

Kputepuu olieHMBaHUsI OTBETOB Ha KOHTPOJ/IbHBIE BOIIPOCHIL.
OTBeTbI Ha KOHTPOJIbHBIE BOTIPOCHI T10 OTIpe/ie/IeHHbIM Pa3zesiaM AUCLUTIUHBI OCYILeCTBIISIOTCS B YCTHON
tdopme. CtyzmeHTy 3aar0Tcsi 3 BOIIPOCA B PAMKax M3ydyaeMoro pasfiesia, AJisl yCIelIHOW aTTeCTal[iuu
HEoOXO0/IMMO TIPaBHU/ILHO OTBETHTD Ha 2 U BbIllle BOMPOCOB. OTBET Ha BOTPOC JI0/KEH ObITh MPAaBUbHBIM,
Cofiep>KaTe/IbHbIM, apTYMEeHTUPOBAHHBIM.

Criicok KOHTPOJIBHBIX BOITPOCOB:
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1. OO11iast XapaKTepUCTHKA MPOIIeCCOB, MPOTEKAIOIIUX TPY BRICOKUX KOHIIEHTPAIIUAX BEIleCTBa, SHEPTUH, B
KOPOTKHE TIPOMEXXYTKH BPeMEHH U TIPY B3aUMOBUSIHUN (DaKTOPOB Pa3IMUHON (hHU3HUeCKOU MPUPOBI.
. O630p Mopeneit cpefibl ¥ IPOLIECCOB.

. CoBpeMeHHOe COCTOsIHME CPEJICTB U METO/I0B MaTeMaTHUUeCKoro U (hr3uueckoro Mo/ie/IipoBaHUs.
. MecTo BBICOKOMHTEHCHUBHBIX TIPOLIECCOB B COBPEMEHHBIX TEXHOIOTUSIX.

. Marematryeckue MoJie/ii B KUHETHKe.

. I'a3oBBIE CMecH.

. [TapameTphI u siBfIeHMs TIepeHoca.

. TepMoiuHaMuKa BEICOKOMHTEHCHMBHOTO nepeHoca. KuHeTuka ropenust. LlernHbie peakiyu.

. MaremMaTryeckue Moje/ii KWUHeTHYeCKUX TIPOLIeCCOB.

. KecTtkue cuctemsl AuddepeHianbHBIX YpaBHEHUH, KaK MOJie/id KUHeTHUeCKUX MPOLiecCoB.

. BricTphie 1 Me/ijieHHBIE TIepeMeHHbIe.

. MeTo b1 MTHTErpPHPOBaHUS KECTKUX CHCTEM.

. [TogBoA SHepruu B MIOTOK Ta3a.

. Dednarpariys v feToOHaIHS.

. CBepXx3ByKOBOe TOpeHHe.

. I'a3oBas feToHaLus.

. 'mapogvHamyueckas Teopust AeToOHaLUWU. YcyioBue XKyre.

. TopeHue KOH/IEHCPOBAHHBIX CHCTEM.

. T'openue nopoxos u BB.

. MareMaTryeckue MOJe/y eTOHAIlJMOHHBIX MTPOLIeCCOB.

. UncneHHOe MoZie/TMpOBaHKe IeTOHALUH.

. MrtysibCcHBIE MOJIeNU [IeHCTBUS B3phIBA.

. Pabota B3pbIBa Ha BBIOpOC.

. [TomBOAHBINM U T10/[3eMHBIH B3DBIBLIL.

. B3psIB B BO3gyXe.

. SIByieHNst HEOTPAaHUUYEHHOW KyMY/ISTIVU.

. Kymynsarusnbiii addekr B mporieccax nmpoOUBaHUS.

. Knaccuduikarus siBieHUi TpOHUKAHKS.

. KaBuTarmonHble MexaHHU3Mbl U KaBUTALIMOHHAS 3PO3USL.

. BLICOKOMHTEHCHUBHBIE TIPOLIECCHI B COBPEMEHHBIX TeXHOMOTHsIX. O630p SBNIeHUH, Mo/iesiell U TIePCIIeKTHB.

R OO UTh, WN

WININNDNNNNNNONNRFR R R
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JuddepennypoBanHblii 3aueT

uddepeHIMpoBaHHbIN 3aueT, BK/IOUAeT B Ce0sl JBa TEOPETHUECKHX BOIIPOCA I10 BEIOODY
TiperoziaBaresisi U3 CIIMCKa BOMIPOCOB I10 paszesaM JUCLUILIUHEL [lepeyeHb BONPOCOB 1151
mudbepeHIMPOBAHHOTO 3aueTa rpuBe/ieH B Y MK IUCIUITAHEIL.

3HaHWs1, yMEHUS U HaBBIKW CTYIE€HTOB OMpeJesIsiFoTCs CIeyIOLUM 00pa3oMm:

O1eHKH «3auTeHO-0TJINUHO» 3aC/Ty)KMBaeT CTY[eHT, 00Hapy KUBIINM BCeCTOPOHHEee, CUCTeMaTHUeCcKoe U
rybokoe 3HaHWe yueOHOTO MaTeprasa, yMeHre CBOOOAHO BBITIONHATE 33/JaHus, TIPeAyCMOTpeHHbIe
TPOrPaMMOii, YCBOUBIIIMM OCHOBHYIO M 3HAKOMBIN C JOTIOJTHUTE/ILHOM JINTEPATyPOM, peKOMEeHI0BaHHOM
niporpaMmoii. Kak mpaBuiio, OLjeHKa «OTIMYHO» BBICTAB/ISIETCS CTyeHTaM, YCBOMBIIIMM B3aUMOCBSI3b
OCHOBHBIX TTOHSITUH AUCIUTUTHBI B UX 3HAUEHUH [J1s TpHoOpeTaeMoii rpodeccuy, POsIBUBIIM TBOPYECKHe
CrOCOOHOCTY B IOHUMaHUH, M3/I0’KEHUH U UCTIOb30BaHUK yueOHOro MaTrepuaria.

OLeHKH «3auTeHO-XOPOILO» 3aCTy>KUBAeT CTY/leHT, 0OHapyKUBLLIHM TOTHOe 3HaHKe yueOHOro MaTepuarna,
YCIIEIIHO BBITIOMHSIOIW MPeAyCMOTPeHHbBIE B TPOTpaMMe 3a/laHusl, yCBOUBIINN OCHOBHYIO JIUTEPATypy,
peKOMeH/I0BaHHYIO B Tiporpamme. Kak rmpaBuiio, OljeHKa «XOPOIII0» BBICTAB/SIETCS CTYleHTaM, TIOKa3aBIluM
CHCTeMaTH4eCKHi XapakTep 3HaHHUH 10 JUCLUIUIMHE U CIIOCOOHBIM K UX CAMOCTOSITE/TBHOMY TIOTIO/THEHHIO U
0OHOB/IEHHIO B X0/ie la/bHelIel yueOHOH paboThl U TpodeccroHanbHOM e ITebHOCTH.

OLIeHKH «3auTeHO-Y/I0B/IeTBOPUTELHO» 3aC/Ty>KHBaeT CTY/eHT, 00Hapy)KUBIINI 3HAHUSI OCHOBHOTO Y4eOHOTOo
Marepuasna B 00beMe, HeoOX0AMMOM [isi labHeel yueObl U Tipe/iCcTOsIIel paboThI 0 CIeLUaaTbHOCTH,
CTIPABJISTFOILMICSI C BLITTOJTHEHUEM 3a/IaHWH, TPeJyCMOTPEHHBIX MTPOTPaMMOM, 3HAaKOMBIM ¢ OCHOBHOM
JUTepaTypoi, peKoMeH/J0BaHHOM IporpaMmoii. Kak npaBuio, olleHKa «y[,0B/eTBOPUTE/ILHO» BbICTAB/ISETCS
CTyZleHTaM, [JOMyCTHBILNM TIOTPEIIHOCTY B OTBETe Ha K3aMeHe U TIPH BBIIIOJIHEHUH SK3aMeHallOHHBIX
3a/1aHyi, HO 00/1a/[aroIM HEeOOXO[UMBIMH 3HaHUSIMH |15l UX YCTPaHeHHs 10, PyKOBOZACTBOM TIperofiaBarerisl.
OLleHKa «He 3a4TeHO» BBICTAB/ISIETCS CTY/EHTY, 00Hapy KUBILEMY MPoOesbl B 3HAHHUSX OCHOBHOTO Y4eOHOro
Marepuana, JOMyCTUBLIeMY TIPUHLIMITNA/IbHbIE OLIMOKH B BHITIOJTHEHUH TIPelyCMOTPEHHBIX MPOrpaMMOi
3agaHuii. Kak rpaBuiio, oLeHKa «HEeyJOBIeTBOPUTE/BHO» CTaBUTCS CTYAEHTaM, KOTOpble He MOTYT
MIPOZIO/DKUTE 00ydeHHe WK MPUCTYIIUTE K NpodeCccroHaIbHON /iesiTe/IbHOCTH 110 OKOHUaHUM By3a 0e3
JIOTIOJTHUTE/TBHBIX 3aHATHH 110 COOTBETCTBYIOIIEH AUCLIUATIIMHE.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB
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Pa3pen 1. I'a3oBbIe cmecu Order no
4 8 Aer = ) 28 | 12 4 8 16 | 20 | 20 |mpakTUYecKOMy
IIporeccel nepeHoca.
3a/laHUI0
Pa3pen 2. IloaBop 3Hepruu B Orer no
4 8 AC 2. ZI0/BOA SHED 27 9 3 6 18 20 | 20 |npakThueckoMy
MOTOK ra3sa. 'a3oBas AeToHanusl.
3a/laHuUI0
Paszpgen 3. leronanus OTueT 1o
4 8 |KoOHJeHCHMpOBaHHBIX 26 8 2 6 18 20 | 20 |npakTUueckoMy
B3pbIBYATHIX BellleCTB. 3a/JlaHuI0
4 8 Paspen 4. HBJIeHj/m 7 4 7 7 3 20 | 20 KontposnbHbie
HeOrpaHM4YeHHOH KyMyJ/ISIL{UH. BOIIPOCHI
Pa3pgen 5. BbICOKOUHTEeHCUBHbBIE OTuet 1o
4 8 |mpounecchl B COBpeMeHHBIX 20 6 2 4 14 20 | 20 |mpakTHMYecKOMy
TeXHOJIOTUSIX. 3a/]laHuUI0
Bcero 3a 8 cemectp 108 | 39 | 13 26 69 | 100 | 100
Bcero no AucHUInIMHe 108 | 39 13 26 69 | 100 | 100
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Kputepuu oneHuBaHus

IICK-1.1

Nel

Ne 2

Ne 3

Ne 4

Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

Nel

Bonpocbl omkpbimoz2o muna:

BerjecTBa, B NpUCYyTCTBUM KOTOPBIX CKOPOCTb XUMUYECKOW peakLM YMEHbLIAeTCsl WK peakLys
TpeKpallaeTcsl Ha3bIBatOTCS

BeljecTBa, KOTOpbIe YBEJIMUMBAKOT CKOPOCTh PeakL[y, HO COXPaHsII0T CBOU CBOMCTBA U
KOHLIEHTPAL[1I0 HeM3MeHHbIMU, Ha3bIBaIOTCS

Peakuys, vayias nof, BAUsiHAEM ApPYrod peakLMy, MpOTeKarolleld 0JHOBPEMEHHO U B TOM Ke
y4acTKe MPOCTPaHCTBA, Ha3bIBaeTCs

BepHo /111 yTBepyK/ieHue, UYTO pa3Mep AeTOHAIL[MOHHOW STUelKU He 3aBUCUT OT pa3Mepa U (OpMEI
KaHasia, B KOTOPOM TMIPOM3BOAUTCS JeTOHALMS, U SIB/ISIeTCS XapaKTePUCTUKOM caMOl roproueit
CMeCHd. JTOT IlapaMeTp U3MEHSIeTCs B LIIMPOKOM Jiaria3oHe B 3aBUCUMOCTU OT COCTaBa CMeCH.
BepHo /i1 yTBepK/IeHUe, UTO B CTEXHOMETPUUYECKOM CMeCH TeMriepaTypa Bo (hpoHTe [IeTOHALU!
MaKCHUMaJjibHa, U efi COOTBeTCTByeT MUHUMAaJ/IbHAas AJIMHA STUelKHU.

BepHo /i1 yTBepK/ieHre, UTO Ha PUCYHKe Mpe/CTaB/eH PeaKL[MOHHbIN MyTh 9K30TepMUueCKOoi
peakuuu?

IHEpruA

pEarenTH

PeakuMOHHBIH NYTL

BepHo 1 yTBepkaeHue, uTo peakuus pacnaza asomeraHa C2H6N2 — C2H6 + N2 gsnsercs
OMMOJIEKYISIPHOM?

B kakoM cityuae rpoOuBHOe fieficTBUe (KyMY/ISITUBHBIN 3 ¢EKT) 3apsiIoB pa3IuuHON
KOHCTPYKI[UH MaKCUMaJIbHO?

BepHo /i1 yTBepsK/ieHre, UTO UeM BhIllle TeMIlepaTypa CMeCH, ThIM 00JIbIlle CKOPOCTb XMMHUeCKUX
peakxiuii B Heit?

BepHo 11 yTBep>KJeHue, UTO B COCTOSIHUM JIOKA/IbHOTO TePMOANHAMUYECKOTO ¥ XUMUYeCKOT0
PaBHOBeCHS CKOPOCTh MPSIMOW XUMUUYECKOW pPeakLid paBHa CKOPOCTH 0OpaTHOM peakuyu?
Bonpocbl 3akpbimozo muna:

HeTtonanus 3To

- TIPOL{eCC, XapaKTepU3YIOLUICS MPOTeKaHeM 3K30TepMUUeCKON peakliy B YCIOBUSIX
MPOTPEeCCUBHOTO CaMOyCKOpeHHUsi, 00yC/IOB/IEHHOTO HAKOTI/IEHHEM BBIJIEISTFOIIETOCS B XO/Ie
peakIvy Teria, MPUBOZsIIee K Pe3KOMY TOBBIIIEHHIO TeMITEPaTyPhl CHCTeMbI

- TIPOL[eCC /I03BYKOBOTO TOPEHHUsI, P KOTOPOM 00pa3yeTcsi ObICTPO MepeMeljarolascs 30Ha

(bpoHT) XUMHUYeCKHX TTpeBpallleHni, a SHePTYs aKTHUBALIUY TI0ZAaeTCsl B 30HY pPeakKI[|H 3a CUeT
MeXaHH3Ma TerJIONPOBO[HOCTH
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Ne 2

Ne 3

Ne 4

Ne 5

Ne 6

- PE>KUM TOpeHusi, B KOTOPOM T10 BellleCTBY PaclipOCTPaHsIeTCs y/lapHasi BOJTHA, MHULIMUPYIOIIAst
XUMUYEeCKHe Peaki[i TOPeHus], B CBOI0 OUepe/ib, TO/IeP>KHBATOIIMe ABVKEHNE YIapHOU BOJIHEI 3a
CUéT BBIJEJSIFOLLEr0Cs B 9K30TePMHUUECKMX PeakUsX Teria, Tae PpoHT M1aMeHn
PAaCIpOCTPaHSETCS CO CKOPOCTHIO 3BYKa OTHOCUTETBHO MPOJYKTOB PeakL[i U CO CBEPX3BYKOBOM
CKOPOCTBI0 OTHOCHTE/IbHO MCXOAHOTO BelllecTBa

- TIpoLiecc Mepexofa OT JIAMMHAPHOTO TOpeHusi K TypOy/ieHTHOMY PacrpoCTPaHeHHIO TJlaMeH!
Kak Ha3bIBaeTcsl leToHaLus, (GPOHT y/[apHOM BOTHBI KOTOPOH [IBFKETCSI OTHOCUTETHHO
OCTAIOIIMXCS 32 HUM TIPOAYKTOB CTOPaHuUsi CO CKOPOCTBIO B TOUHOCTH PaBHOW MeCTHOM CKOPOCTH
3ByKa

- neroHauysa Yenmena - JKyre
- CBepXxCsKarasi leTOHaLus
- HejoOKarasi JleToHaLUs

- CITUHOBAs IeTOHALS

Kakoe yTBep:xIeHHe BepHO. Ha IHarpaMMe, Ha KOTOPOH Ha OCH abcCITHCC
OTJIOZKEHEI OTHOIIEHHE Py /p5. @ HA OCH OPJHHAT OTHOLIEHHE P> /P4

- JIleTOHAIMOHHAsA a/iriabaTa BCer/a pacroiokeHa Mo/l yjapHoH apadbatoi
- JeTOHAIMOHHAs aJuradara repecekaeT yaapHyto aguadary B Touke YernveHa-Kyre
- JleTOHAIIMOHHAs afuabara Bcerza pacroyiokeHa HaJ| yaapHo# aguabaToit

- B 3aBUCHMOCTH OT YC/IOBHI BO3MOKHBI BCE BAPUAHTHI
B 3aBHCHUMOCTH OT CKOPOCTH B3PBIBUATOrO MpeBpaIllleHHs Pa3/iMualoT ciefyolie ero GopMbl:

- TOpeHue, 0OBIKHOBEHHBIH B3phIB, [eTOHAL[US
- Me/IJIeHHOe CropaHue, 0OBIKHOBEHHBIN B3PbIB, 1€TOHALINS
- OBICTpOE CropaHue, 0OBIKHOBEHHBIH B3pbIB, A€TOHALUS

- OBICTpOE CropaHue, CUIbHBIN B3pBIB, J€TOHALIUS
WHuiumpytonmmm Ha3biBalOTCS Takue B3pbIBUAThIe BelljeCTBa

- KOTOpble 00/1aZjal0T BeCbMa BBICOKOM UyBCTBUTE/ILHOCTBIO U B3PBIBAIOTCS OT HE3HAUUTETEHOTO
BHELLIHEr0 MexaHnuecKoro (yaap, TpeHre) Uid TerioBoro (Jyd Jjiasepa, 1siamsi, Harpes,
3/IeKTpUYeCKUil TOK) BO3JEeUCTBYS;

- KOTOpbIe 00/1a/Iaf0T BeChMa BBICOKOH UYBCTBUTEILHOCTBIO U B3PHIBAIOTCS OT HE3HAUMTETHLHOTO
BHELLIHEr0 MexaHuuecKoro (yaap, TpeHue) BO3[elCTBYS;

- KOTOpbIe 00/1a/Iaf0T BeChbMa BBICOKOW UYBCTBUTEILHOCTBIO U B3PBIBAIOTCS OT He3HAUMTETLHOTO
TeTJIOBOTO (JIyu J1a3epa, TIaMsl, HarpeB, 3/IEKTPUUeCKHUI TOK) BO3/IeMCTBYSI;

- KOTOpbIe 00/1a/1af0T BeChbMa BBICOKOW UYBCTBUTEIbHOCTBIO U B3PHIBAIOTCS OT He3HAUMTETLHOTO
BHeIIIHero MexaHu4eckoro (yzap, TpeHue) Wiv TeMIiepaTypHOTo BO3/IeHCTBUS

YnapHyto BO/THY Kakoii HHTEHCHBHOCTH HEOOX0AUMO MHULIUMPOBATh, YTOOBI TIPOM3BECTH
JleTOHALIMOHHYI0 BOJIHY COOTBETCTBYIOLYIO JaHHOMY C/Iy4alo:
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Ne 7

Ne 9

-6,2
-5,2
-3

-12
Hedmarpanus 310

- TIpolLlecc, XapaKTepU3yIOLIUIACs NTpoTeKaHHeM 3K30TepMUUeCKOM peakl{uu B YCI0BUSIX
MPOTPeCCHUBHOTO CaMOyCKOpeHHUs1, 00yC/IOB/IEHHOTO HAKOTUIEHHEM BBI/IEJISFOLLEr0Cs B X0/|e
peakLyH Teria, IPUBOZsLIee K pe3KOMY IOBBIILIEHUIO TeMIIepaTypbl CHUCTEMbI

- TIPOLIeCC /I03BYKOBOTO TOPEHUSs, TIPU KOTOPOM 00pa3yeTcsi ObICTPO TiepeMeliaroliascs 30Ha
(bpoHT) XUMHUUeCKUX TIpeBpallleHHH, a 9HePTysl aKTUBALIMH 1T0/JaeTCsl B 30HY PeakLiH 3a CUeT
MeXaHH3Ma TeTUIOPOBOTHOCTH

- PE>KUM ropeHuUsi, B KOTOPOM T10 BellleCTBY paclipoCTpaHsieTCsl y/lapHasi BO/IHa, MHULIMUPYIOIast
XUMUYeCKHe peaki[i TOPeHus], B CBOI0 Ouepe/b, M0/IeP>KHBaroIIye ABVKeHNe YIapHOU BOJIHBI 3a
CUET BBIZIEJISTFOIIEr0Cs B 3K30TepPMHUUeCKUX PeaKI[UsIX Teria, Tae GPOHT IylaMeH!
PacIpOCTPaHseTCsI CO CKOPOCTHIO 3BYKa OTHOCUTE/IBHO MPOJYKTOB PeakLiii U CO CBEPX3BYKOBOM
CKOPOCTBI0 OTHOCHTE/IEHO MCXOAHOTO BelllecTBa

- TIPOLIeCC Mepexo/ia OT JIAMUHAPHOTO TOPeHuUst K TypOy/IeHTHOMY PacrpOCTPaHEHHIO TJIAMEHH
3akoH AppeHuyca onpejesnseT

- 3aBUCUMOCTb CKOPOCTH XUMHUUECKUI Peakliy OT JJaB/IeHUs ra30BOH CMecH
- 3aBUCUMOCTb CKOPOCTH XUMUUECKUH peakivy OT TeMITepaTyphl ra30BOM CMeCcH
- 3aBHCHUMOCTh TeIIOBOTO 3¢deKTa peaki[iH OT AaB/IeHHUs Ta30BOH cMecH

- 3aBUCUMOCTh TeIlJIOBOro 3¢ deKTa peakijiu OT TeMIiepaTypbl ra30BOi cMecu
B ocHoOBe xuMuuecKol KUHETHKU JIEXKUT 3aKOH JeHCTBYIOLIMX MacC, COTVIAaCHO KOTOPOMY

- CKOPOCTb PeaKliy TPOTOPLIMOHATbHA TTPON3Be/IeHUI0 KOHIIEHTPALUi Pearupyrolix BelecTB

- Tery1oBoi 3¢ deKT CI0KHOM peakiiuu He 3aBUCUT OT ITPOMEXKYTOUHBIX CTaIuN WU UX
T0CJIeI0BaTeIbHOCTH, a MOJTHOCTBIO OTIpe/ienisieTCsl HadaJlbHbIM U KOHEUHBIM COCTOSTHHEM CUCTeMbI

- YCTAaHABJ/IMBAETCA CBA3b MEXY KOHCTaHTOI CKOpOCTHU XUMUUE CKOU peaknu k ot TeMIieparyphbl T
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- TerI0BOH 3¢)eKT peakLr 00pa30BaHMs CJIOKHOTO BeIjeCTBa M3 MPOCTHIX paBeH I10
abCoIOTHOMY 3HaueHHI0, HO TIPOTHBOIIOJIOXKEH T10 3HAKY TerioBoMy 3((heKTy peakuyu
pas/IoKeHUsl JJaHHOTO COeZJMHEeHHUs Ha TIPOCThIe BelllecTBa

Ne 10  OueHuTe NOPSAAOK CKOPOCTH PacIIpOCTPaHeHUs JeTOHALMOHHOM BOJTHBI B B3pbIBYUaTOM BelljeCTBe?

-0,1...1wm/c
-1...10m/c
- 10 ... 2000 m/c
- 2000 .... 15000 m/c
IICK-1.3
Bonpocbl omkpbimozo muna:

Ne 1 Hapucytite rpaduk v3MeHeHUst SHTAIbINU B X0/ie 5K30TepMUUECKOl peakL{uu

Ne 2 BepHo 5111 yTBepsKzeHue, uTo B Touke UernMeHa - JKyre yros Hak/ioHa NpsIMOi
Pernest - MuxenbCoHa, a 3HaUUT ¥ CKOPOCTh AeTOHALMHU, UMeeT Haubosbliiee U3 BCEX
BO3MOJKHBIX 3HaueHue?

Ne 3 BepHo 5111 yTBepsKeHue, uTo BO GPOHTe JeTOHAL[MOHHOW BOJTHBI B ra3e MpH BblJe/eHUH
Teria MPOUCXOUT pacllMpeHre NPOAYKTOB peakLiUy, BC/Ie/ICTBHEe Yero JaBieHne
HEIoCpe/CTBEHHO 10331 30Hbl XUMUYECKOTO NpeBpalleHus IOUTH B [jBa pa3a MeHbLlle,
YeM B MCXOZHOM BellleCTBe IIPY CKaTUX ero yAapHOW BOTHOM?

Ne 4 3anuimTe KyOHUUeckoe ypaBHEHHe COCTOSTHUSI, KOTOPOE UCIO/b3YeTCs MPH
MOJIe/TUPOBAHUH JIBM>KEHUS TIPO/IYKTOB JIETOHAIMY KOH/IeHCUPOBaHHBIX BB B 061acTH
BBICOKUX JlaB/IeHUM.

Ne 5 Touka Ha TIOCKOCTH JIaB/I€HHE — Y/e/IbHBIA 00beM COOTBETCTBYHOIIAst YC/IOBHIO
UenmeHa - Kyre

1 |

1 !

1

2 6P
1

Ne 6 Harmummuvre ypaBHeHve n3MeHeHus1 KoHieHTpatyu ¢(CH3) 17151 mpecTaB/ieHHOTO
KUHETUYEeCKOr0 MeXaHH3Ma:

1) CH4 + O2 - CH3 + HO2,
2) CH3 + 02 - CH302,

3) CH302 - CH20 + OH,

4) CH4 + OH - CH3 + H20,
5) CH20 + OH - H20 + HCO

Ne 7 XuMHuecKas peaklysi Wi siiepHasi peaklysi, COPOBOK/IAI0IasiCs BbIJje/IeHUEM
TEeI/IOThI Ha3bIBAETCS

Ne 8 XvMHyYecKasl peakLysi, COIPOBOK/AOLASICS MOMVIOLLeHHUEM Terlla, Ha3blBaeTCs

Ne 9 BepHo i1 yTBepKIeHre, UTo KOIPhHUIMEHT M0/Ie3HOTO AeUCTBUS LUK XaMbpu

(ropeHMe TIpU MOCTOSTHHOM 00beMe) BhIIIIe, YeM Y 1MK/a bpaliToHa (TopeHue mpy
TOCTOSIHHOM [IaB/IeHUH)?
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Ne 10

Ne 2

Ne 4

Ne 5

B touke Yenmena->Kyre CKOpOCTb IMPOAYKTOB IIpeBpAIjeH!sI OTHOCUTE/IBHO CKayKa
paBHa ...

Bonpocbl 3akpbimoz2o muna:

IMpocreiiiiasi Mofiesb JeTOHALMOHHOIO TOPEHUs], YUUThIBAIOIast IPOTsHKEHHOCTh 30HbI
XMMUYeCKUX peaklUi 3a yapHOU BOJTHOM, Ha3bIBAeTCs

- Mozesib YenimeHa - 2Kyre
- Mogesib 3enbAoBUua - HelimaHa — [1épuHra
- TUAPOAYHaMUYeCKast MOJieNb

- MOJie/lb 5K30TePMHUYeCKOro CKauka
CoriacHo 3akony ['ecce

- CKOPOCTb peakL{uM IIPOIOPLMOHAa/IbHA [IPOM3Be/IeHHI0 KOHLIeHTpaluii pearupyoiimx
Bell|eCTB

- TeTJIOBOM 3QeKT CII0KHOM peaklUy He 3aBUCHT OT IMPOMEXKYTOUHBIX CTaZUN WIH UX
TOC/Ie/IOBAaTeIbHOCTH, a TMOJTHOCTBIO OTPe/iesiieTCsl HaualbHbIM U KOHEUHBIM

COCTOsSIHMeM CHCTeMbI

- YCTaHAB/MBAETCS CBSI3b MEX/IY KOHCTAaHTOM CKOPOCTH XMMHUeCKOH peakiyu k oT
Temneparypsl T

- TeTI0BOM 3eKT peakiyu 00pa30BaHMsI CJIOKHOTO BEIIeCTBA U3 MPOCTBIX PaBeH I10
abCoMIOTHOMY 3HAYEHUIO, HO TIDOTUBOTIOJIOXKEH T10 3HAKy TeryioBoMy 3¢ dekTy peakiyu
Pa3JIOKeHUs IAHHOTO COe/IMHEHHS Ha TIPOCThIE BellleCTBa

Korga BB vMeeT M0/I0)KUTe/IbHBINA KUC/IOPOZAHbIN OamaHc

- Kucnopoga B okpy»katoitieii BB cpejie #0CTaTOYHO /151 TIOJTHOTO OKWC/IEHUSI BCeX
TOPIOUMX 37IeMEeHTOB

- Kucnopoga B okpyxatoiieii BB cpefie He XBaTaeT [ijisi [IOJTHOT'O OKUCJ/IeHUST BCX
TOPIOUMX 3/IeMeHTOB

- Kucnopog HaxomuTcs B coctaBe BB B U30bITKe
- Kucnopog Haxogutcs B coctaBe BB B HefjocTaTtke

,HETOHEIL[I/IOHHEIH a,qHa6aTa 3TO
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20 22655



N r N i ¥

_ v, . v —v;

wj = L'J- I IJJI- ! Ilpj(T} - ]:[pi S
i=1

i=1
kf = ATT" exp (-E} /RT)

-] M 27 q

P2 vy—=1 p2 ~v-1¢T

p T T
v—1p2

D2 1 4+M2 (1 - ”—‘)

2 P2

3aKoH IeHiCTBYIOIINX MacC 3TO

N r N n r

_ v, ) vl —v

wj = ffj I IP':' ! hpj(T} - ]:[1”1' o
i=1

i=1

k= AT exp (—E;/RT)

T+1  m 2y q
p2_ -1 p2 - | epTh
p T+ I _

¥ i
B2 —14+9M2 (1 - ’—‘)
m P2

YpaBHeHue ripsimoii Pasiest - MuxenbCcoHa 3TO

21 22655



Ne 8

Ne 9

Ne 10

! r
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ITpu u3yueHUH Mpoljecca TOPeHHUs MOpoXa 3aBUCUMOCTh CKOPOCTH TOPEHUS MTOpoXa OT
JIABJIEHUST MOXKeT OBITh OTpe/ie/ieHa C MOMOIIBI0 aHATUTUYECKUX 3aBUCUMOCTEH.
BoJibiiyto MOMy/IipPHOCTE MOJTYYM/T TaK Ha3bIBAEMbBIX CTETIEHHOU 3aKOH CKOPOCTH
rOpeHMsI, KOTOPBIH 3aMUChIBAETCS Kak:

~u=ap"
‘u=a-+bp
Ju=ap
_u = qer’

TpOoTU/IOBBIN SKBUBAIEHT — 3TO:

- BEJINUMHA, KOTOPasi I0Ka3bIBaeT, CKOJIbKO KUIOrPaMMOB T10poXa HeoOX0[MIMO B30pBaTh,
YTOOBI MOTYUYHUTH TAKYIO )Ke yracHOCTb, KaK Y OHOTO KHJIOTPaMMa MCC/IeyeMOro
B3pBIBUATOrO BEL|eCTBa;

- BEJINUMHA, KOTOPasi M0Ka3bIBaeT, CKOJIbKO KUIOTPaMMOB TPOTH/Ia He0OX0AMO
B30pBaTh, UTOOBI ITOIYUUTh TAKYIO >Ke ()yracHOCTh, KaK y OHOTO KWIOrpaMMa
WCC/Ie[yeMOro B3pbIBUATOrO BeLeCTBa;

- BEJINUMHA, KOTOPasi T0Ka3bIBaeT, CKOJIbKO IPaMMOB TPOTHJIAa HEOOXOMMO B30pBaTh,
YTOOBI MOTYYUTh TAKYH0 JKe (yracHOCTb, KaK Y O[HOTO TPaMMa MCC/Ie[yeMOro
B3pBIBUATOrO BEL|eCTBa;

- BeJIMYMHA, KOTOpasi MOKa3bIBAET, CKOTLKO TPAMMOB TPOTHJIA HEOOXOJUMO B30PBaTh,
YyTOOBI TIOTyUUTh TAKYIO Ke (ByracHOCTh, KaK ¥ OIHOTO KMJIOTpaMMa UCCIIelyeMoro
B3PBIBYATOrO BeLeCTBa.

YcnoBue YenveHa - XKyre MokHO chopMyIMpoBaTh Kak

- JleToHALIMOHHAs BOJTHA JIBU)KETCSI OTHOCUTE/ILHO MPO/IYKTOB Peaklii CO CKOPOCThIO,
paBHO# cKopocTH 3ByKa. CKOPOCTb PaCIpOCTPaHeHUs BOIHbI OTHOCUTEBHO UCXOJHOTO
BellleCcTBa BCer/ia sIB/ISIeTCS] CBePX3BYKOBOM

- [leToHALIMOHHAsL BOJIHA ABM)KETCS] OTHOCUTE/IBHO MPOAYKTOB PEaKIUHU CO
CBEPX3BYKOBOHW CKOPOCTHI0. CKOPOCTh PacripoCTpaHeHust BOJTHbI OTHOCHTETBHO
VICXOZIHOTO Bell|eCTBa SIB/ISIETCS 3BYKOBOM
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- [eToHalMOHHAs BOJIHA JBWKETCS] OTHOCUTE/ILHO MPOZAYKTOB PeakLiiu C J03BYKOBOM
CKOpoCThI0. CKOPOCTh paciipoCTpaHeH sl BOJHBI OTHOCHTE/IBHO UCXOHOTO BellleCcTBa
BCer/a sB/seTCS 3BYKOBOU

- JeToHaroHHast BOJTHA [IBMKETCSI OTHOCHUTE/ILHO TIPOAYKTOB PeaKLii CO CKOPOCTHIO,
paBHOI ckOpoCTH 3ByKa. CKOPOCTB PacnpOCTPaHeHUsI BOJTHBI OTHOCUTETBHO NCXOAHOTO
BellleCTBa BCer/a sBgeTCs J03ByKOBOM
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