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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)

24.05.02 ITpoekTHpOBaHUe aBUALIMOHHLIX U PaKeTHBIX /BUraTe/iei
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

A8 IBUT'ATE/IN 1 DOHEPT'OY CTAHOBKM JIETATEJ/IBHBIX AITITAPATOB

3aBepaytoimii Kadezapoii JleBuxuH A.A., K.T.H., JOLI.




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:

I[ICK-3.4 — crocoOHOCTh TPOBOAMWTL PACUEThl TIPOLIECCOB B DPAKeTHBIX JBHUraTe/sX, IPOYHOCTH U
HaJ&KHOCTHU U3ZleJIUi U UX COCTaBHBIX 3/1IeMEHTOB

DOpMHUPOBaHHIO KOMITETEHI[UH CITY>KUT JOCTKEHUE CJIeIyIOLIUX Pe3y/IbTaToB 00pa30BaHus:
IICK-3.4

3HAHUS:

TEOPeTUUECKHE: CTPOUTh MaTeMaThueckue Mofend (U3UYecKUX SBJIEHUM, XUMHUUECKUX TPOI[eCCOB;
WCTO/Ib30BaTh ~ MareMaTUueCKUM  ammapaT U WHGOpMAal[MOHHbIe  TEXHOJOTMM  TpPU  U3y4YeHUH
eCTeCTBeHHOHAyUHBIX AUCIUILINH;

MpaKTUYecKue: aHaJM3UpOBaTh pe3y/bTaThl BBIYUCAUTEIBHOTO SKCIIepUMeHTa C TIpUBIeYeHHeM
METOZIOB MaTeMaTU4YeCKOM CTAaTUCTUKU U WH(GOPMAIIMOHHBIX TEXHOJIOTHM; WCII0/Ib30BaTh MaTeMaThyeCKui
arrmapar ¥ nH(h)OpMaIMOHHbIe TeXHOJIOTUH TTPU U3yUeHUH eCTeCTBeHHOHAYYHBIX JAVCIIUTUINH,;

YMeHUs:

BJIa/IEHUS] OCHOBHBIMM AaHA/IMTUUECKUMM U UKMCJIEHHBIMA METO/laMH pellleHusi anrebpanyeckux u
nuddepeHIMaibHBIX ypaBHEHUM M WX CHUCTEM; OCHOBHLIMM METOZAMM TEeOPeTHUeCKOT0 U UUCIeHHOTO
vcceioBaHus (PU3NYeCKUX W XUMWYECKUX SIB/IEHWH, MeTolaMM TOWCKa W 00paboTKu WHQpOpMalvu Kak
BPYUYHYIO, TaK U C IPUMeHeHHeM COBpeMeHHbBIX MH(POPMAI[MOHHBIX TeXHOJIOTHH;

HaBbIKU:

Ha YPOBHE TIpe/ICTaB/IeHUI: OCHOBHI UHCJIEHHBIX METO/IOB; OCHOBHBIE 3aKOHBI (PU3UKH, XUMUU;

Ha yYpOBHe BOCIIPOU3Be/EeHHUsI: MeTOJbl MO/Je/UPOBAHUS BHICOKOMHTEHCUBHBIX TPOLIECCOB, B KOTOPBIX
MeeT MecTo ObICTPOe U3MeHeHNe TIapaMeTpOB;

Ha YpPOBHe TIOHMMaHHUSI: TIPUHLUIIBI TIPUMeHeHHs] COBpeMeHHBIX MHPOPMAL[MOHHBIX TEXHOJIOTHI B HayKe
Y TIpeIMETHOM /IeATeTbHOCTH.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

HJucuynmmaa MOJE/IMPOBAHUE BBICOKOMHTEHCHUBHBIX ITPOLECCOB siBnsercs
JVCLIMTUTMHOW 00s13aTe/IbHOM YacTu 0/10Ka 1 mporpaMMbl IOATOTOBKY 110 HanpasieHuto 24.05.02
ITpoekmuposaHue aguayuoHHbIX U pakemHblx 0gu2amesetl.

CopepxaHue [OUCLIMIUIMHBI ~ SB/SIETCA JIOTMYECKUM Mpofo/pkeHreM gucuuriyivH:  OU3UKA,
AJQPOT'A3OJVNHAMUKA, XUMHNYECKAA TEPMOJJUHAMMKA 1 TEOPUA I'OPEHUS.

Copep>xaHue [JUCIUTIIMHBL SIBJISIETCSI  OCHOBOM A/isL OCBOEHMS [WCLIUIIMH: IIO,HI‘OTOBKA K
MMPOLEAYPE 3AIIUTHI U 3AIITUTA BBIITY CKHOU KBAJTIM®NKAITMOHHOU PABOTBI.

Hpe,aBapHTeanble KOMIIeTeHLIH, C(I)OPMI/IPOBEIHHI:IE y 06yqa}0Luer0C$1 A0 HadaJ/la u3yueHud JUCLHUTIIIMHBI:

¢ OIIK-1 — CrniocobeH MpUMEeHSITh €CTeCTBeHHOHAYUHbIE U 00II[eMHKEeHePHBIe U SKCIIePUMEHTA/TbHOTO
WCCIIeIOBaHMS 1S PellleHNsT MH)KeHePHBIX 3a/1au podeCcCUOHaTbHOMN /1eATeTbHOCTU

¢ OIIK-5 — CrniocobeH pa3pabareiBaTh (pu3nyeckrie ¥ MaTeMaThueCcKre MOJIe/ld UCCIeyeMbIX TTPOLIeCCOB,
SIBJIEHUH U 00BEKTOB, OTHOCAIIMXCS K ITPOGheCCUOHATbHOM cepe AesTe/IbHOCTH /IS PelleHuUs
WH)KEeHePHBIX 337134



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaumeHoBaHHe Ppa3fieyioB U JUAAKTHYECKUX e JUHUL]

BCEI'O

Ay/MTOpHBIE 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'O

Jlekuuu

IIpakTHyeckue
3aHATHSA

CamocrosTenbHas
pabora cryjeHToB

®dopmupyemast
KoMmmereHus, %

TICK-3.4

Paspen 1. I'a3oBble cmecu. ITponeccs! nepeHoca. MareMariyecKrie MOZIe/IN B KHETHKe.
T'a3oBble cMecH. ITapamMeTpsl U siBleHUs IlepeHoca. TepMoJHaMHUKa BbICOKOUHTEHCHBHOTO
nepeHoca. KuHeTuka ropenus. LlenHble peakijuu. Marematiueckue MOJeNIy KUHETUYeCKUX
riporieccoB. XKectkue cuctemsl fuddepeHIanbHbIX YpaBHEHNH, KaK MOJe/Td KHHETHUeCKUX

18

10

CHUCTEM.

TIpoLjeccoB. EBICTPLIQ ¥ MeJl/IeHHbIe I[TepeMeHHBIe. METOA]:I HWHTerpupoBaHUs )KeCTKUX

Paspen 2. Iloasop 3Hepruu B NoTok rasa. I'azosas geronanus. [Togsoy sHepruu B MoToK

9 rasa. Jednarpaiys u fetoHanus. CBepX3ByKOBOe ropeHHe. I'a3oBast fieToHaLusl. 14 7 4 3 7

I'mapopuHamuyveckas Teopust JeToHaruu. YcioBue XKyre. Mogens 3ensfoBuua - [lepusra -
Heiimana. CTpyKTypa 1 MeXaHH3Mbl PaclIpOCTPaHeHusl 1eTOHALIOHHO BOJIHBIL.

20

Paanen 3. HETOHHL{H}I KOH/IEHCHPOBAHHBIX B3PbIBUYATHIX BeIleCTB. Maremaruueckue

9 MO/Ie/ JIeTOHALMOHHBIX MpolieccoB. UKc/ieHHOe MO/le/TMpOBaHuKe JleTOHaLUu. VIMIy/bCcHble 16 6 4 2 10

B3pbiB B Bo3ayxe.

Mojie/u fieficTBUsi B3pbiBa. PaboTa B3pbiBa Ha BbIOPOC. [T0/BOAHBIN 1 MO/3eMHBbIi B3PBIBBI.

15

Paspen 4. SIB/ieHNs HeOrpaHHUYEHHON KyMyasiuu. KymynsiTuBHbIi 3ddekT B mporjeccax

9 npo6uBanus. Knaccubukarys sBineHnii npoHukanus. KaBUTaljoHHbIe MeXaHH3MBbI U 16 6 4 2 10

KaBUTALUOHHAs 3pO3Usl.

10

Paspen 5. 'openne TBepjoro TornmmBa. OCHOBBI TOPeHUs TBEPAOro ToIMBa. Mogenu u

9 MeTO/Ibl pellieHHs! 3a/jau MOJle/IMpoBaHKe BHyTpeHHeit rasoarHamMuku PITT. Teuenue rasa c 28 16 12 4 12

YyacTHULIaMH.

25

9 Paspen 6. BbICOKOMHTEHC

sIBNIEHUH, MO/ie/iel U MepCrieKTHB.

1€ MPOLeCCHI B C!

p 1x TexHostorusax. O63op 16 6 4 2 10

10

Bcero 3a 9 cemectp

108 51 34 17 57

100

Bcero no gucuyIinHe

108 51 34 17 57

100

3.2. AyAuTOPHBII NPAKTUKYM

Homep u
HavMeHOBaHue
paspena
AUCLHITAHBI

Tema MNPAKTUYECKOI'0 3aHATUA

Oo0nemMm,

ayn.
JacoB

Pazgen 1. T'a3oBbIe
cMmecu. [Tporjecchl
repeHoca.

I'a3oBbIe cmecH B COCTOSTHUMY paBHOBecHsl. TepmoHaMUueCcKre
XapaKTepUCTUKU cMecy. KoHcTaHTa paBHOBeCUsi. MeXaHu3M peakLuu.
LlerHbie peakuu. Mogienb rapaMeTpa UHAYKLUHA.

Pazgen 2. TToaeof
SHEpPruM B TIOTOK
rasa. ['a3oBas
JleTOHaI[HsL.

@DpOHT peaklvu 1 30Ha peakliuu. CTPyKTypa JeTOHAl[MOHHOM BO/HBIL.
HeroHarrionHasi aguabara. MaremMaTrdeckoe MOZleTMPOBaHHUe
TIPOLIECCOB TOPEHUS U AeTOHAL[MU B Ta30BbIX M MHOTO(]a3HbIX CMeCsX.
[IpyMeHeHMe eTOHALIMOHHBIX MPOLIECCOB B TEXHUKE.

Pazpen 3. JeToHauus
KOH/IEeHCHPOBaHHbIX
B3PBIBUATHIX
BelLLleCTB.

HeToHaiyst KOHIeHCHpoBaHHBIX BB. MeTaTe/ibHOe /ielicTBHe B3phIBa.
BB u ux npumeHeHue.

Pa3nen 4. fIBnenus
HeorpaHU4eHHOU

KyMY/ISILIN.

I'uppoariHaMudeckast MOZe/Tb TIPOHUKAHUS.

Paspgen 5. 'opeHue
TBepZOro TOIIUBA.

YucneHHOe MoJie/TMpOBaHNe BHYTpeHHel razoguHaMuku PIATT.

Pazgen 6.
BBICOKOMHTEHCHBHBIE
MpOLIeCCHI B
COBPEMEHHBIX
TEXHOJIOTUSIX.

BosgeiicTBue y1a3epHOro U3ay4yeHHsl Ha MaTepuasbl. BHyTpeHHss
0anTUCTHKA CTBOBHON CUCTEMBI

Bcero 3a 9 cemectp

17

3.3. CamocrosTenbHas pabdora crygenrta (CPC)

6

22656



Ne Homep u HauMeHOBaHMe Copep)xaHue yueGHOro 3ajaHus Oo0nemMm,
n/n pa3jesa JUCLUINIUHBI 4acoB
1 N3yuenue cTyseHTaMy TeOpeTUUECKOTO MaTepHara. 7
[ToaroToBKa K NpakTUYeCKUM 3aHSTUSIM.
Pazgen 1. I'a3oBbIe cMecH.
TIpoliecchi mepeHoca. BrinonHeHue nipakTrueckoro 3agadys Nel Ha Temy
2 «l'opeHue npe/iBapyTeILHO MepeMelllaHHbIX Ta30BbIX 6
cMecein».
3 BrinonHeHue npakTHueckoro 3ajadus Ne2 Ha TeMy 5
Pazpen 2. TlogBon sHepruu B «IIporjecce! feTOHALMY B Ta30BBIX CMECSIX».
4 MOTOK Ta3a. ['a3oBast feToHalyst. |M3yueHue CTyJeHTaMy TeOPeTHUeCKOro MaTepuara. 2
[ToproToBka K NpakTUYeCKUM 3aHSTUSIM.
Paspen 3. [letonanys N3yuenne cTysieHTaMy TeOpeTUUECKOIO Marepuara.
5  |KOHZEeHCHpPOBaHHBIX B3pbIBUaTHIX |[leToHaLMs KOHJAeHCUpOoBaHHbIX BB 1 MeTaHue Ten 10
BeLL|eCTB. MPOAYKTaMHU JeTOHaLUH.
6 Pazpen 4. AABnenus N3yueHue cTygeHTaMyd TeOPETUYECKOTO Marepurara. 10
HeorpaHWUeHHOW KYMYJISILIUH. [ToproToBka K NpakTUYeCKUM 3aHSTUSIM.
7 Brinonnenue npaktrueckoro 3aganus Ne3 Ha Temy 8
Paspen 5. T'opeHue TBepg0ro «BHyTpenHss rasoguHamuka PITT».
8 TOTL/IUBA. N3yuenune cTyseHTaMy TeOpeTUUeCKOIO Marepuara. 4
IToaroToBKa K NpakTUYeCKUM 3aHITUSM.
Brinonnenue npaktrueckoro 3aganus Ned Ha Temy
9 [Pasnen 6. BriCOKOMHTEHCHBHBIE B eHHsAs 0a/JTMCTUKA CTBOJILHON CUCTEMbBI» /
TIPOLIeCChI B COBPEMEHHBIX «OHYTP -
10 |rexmomorusx. N3yuenue cTyseHTaMy TeOpeTUUECKOTO MaTepuara. 3
[ToaroToBKa K NpakTUYeCKUM 3aHSTUSIM.
Bcero 3a 9 cemectp 57
4. ®OPMbI KOHTPOJISI OCBOEHUSA TNCLUIIVINHBI
CEMECTP HEJEJ/IN CEMECTPA
12 3 45/ 6 7 8/9/10 11 12 13/ 14 15 16 17
9 Ortu. 1o 13 OP| Otu. no 113 Op Ortu. 1o 113 KB| Otu. no I13 |IP| gudp. 3au.

YcnoBHbBIe 0003HAUCHUS:
P — nuarHocTrueckasi paboTa;

Ortu. no I13 — oTyeT no npakTUUeCKOMy 3aJ|aHHIo;

KB — KOHTpO/bHBIE BOIIPOCHI;

mud. 3au. — auddepeHIMPOBaHHEBIN 3a4erT.

TeKyImuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYIE€HTOB TIPOBOAUTCS B IUCKPETHbIE BpeMeHHbIe MHTepPBaJIbI B
cnenyrommx popmax:
JMarHoCTUYecKasi pabora;

OTYeT IO NPaKTUYeCcKOMY 3aJaHHIo;
KOHTPOJIbHBIE BOTIPOCHI.

IIpomexxyTouHas arrecranusi IIPOBOAUTCS B (hopMax:
IuddepeHIMPOBaHHBIN 3aYerT.

22656




5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. B. 1. Anppees, A. B. I'ycekos, K. E. MuneBckuil. . Teopysi ropeHNs Y B3pbIBa: BbICOKO3HEPreTUUeCKue
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. . BHyTpeHHsIs 0a/UTMCTHKA U aBTOMATU3al[|sl TPOEKTUPOBAHKS apTUI/IEPUHACKUX
opyauii. CTT16.BT'TY "BOEHMEX" um. [I. ®. YctuHora, 2010, 39 3k3.

4. K. H. Bosnkos, B. H. EMenbsiHOB. . TeueHust ra3a ¢ yactutiamu. M.: DU3MATIINT, 2008, 9 3k3.

5. K. H. Bonkos, B. H. Emenbsanos, U. B. TerepuHna. . ['a30BbIe TeueHus B COTJIax SHEPrOoyCTaHOBOK. M.:
OU3IMATIINT, 2017, 50 3k3.

6. I1. I1. Kykun, B. B. FOmun, C. I. EmMenbaHoB. Teopusi ropeHus 1 B3pbiBa. Mocksa: FOpaiit, 2019, 3.
pec.

5.2. [lonionHUTeNbHAs IUTepaTypa Mo JUCLUIIIUHE:
He TpebyeTcsi.

5.3. Ilepuognueckue U3gaHusi:
He TpeOyoTCSl.

5.4. TlepeueHb pecypcoB UH(OPMAI[HOHHO-TEIEKOMMYHHKAITMOHHOW ceTH "VIHTepHeT", HeoOXOAUMBIX /ISt
OCBOEHWsI IUCLIUTITVHBI, 3/IeKTPOHHbIE OMOINOTeUHbIe CUCTEMBI:

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

2. https://urait.ru/ — I'naBHas — Obpa3oBarenbHas miatdopma FOpaiiT. 15 By30B U CCy30B.;

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

CoBpeMeHHbIe TPoQecCHOHaNBHBIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HatmoHansHas 3sekTpoHHast onbmioreka (HOB);

2. https://cyberleninka.ru/ - HayuHast 3nekTpoHHast 6ubnioreka «KubepieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonmHoTeKkcTOBast 31eKTpoHHast bubMoTeka Poccutickoro doHzia
(byH/IaMeHTalbHBIX UCC/Ie/IOBAHUH.

WHdopmaliioHHbIe cripaBOYHbIE CHCTEMBI:
1. Texakcriept — ViHGOPMal[MOHHBIN TIOPTal TEXHUYECKOTO PeryiupoBaHus: HopMbl, mpaBuia, CTaHAApPThI
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog

cobcteenHoM redepaiui BI'TY "BOEHMEX" um. 1. ®. YCTHUHOBa;
3. http://www.consultant.ru/- KoncynsranTtILntoc- nH(OpMaIioHHbIH ITOpTas ITPaBOBOM MH(OPMALUH.

5.5. TIporpaMMHOe 0becrieueHue:
1. Matlab 2015a SP1.
5.6. ndopmalioHHbIe TEXHOIOTHUH:

B3anmogeiicTBre ¢ obyuarouumucs nocpegcresom SMOC Moodle BI'TY «k 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
JUCHIUIIMHON o00si3aTe/IbHOM uYacTH ©0/i0ka 1 mporpaMMbl TMOATOTOBKM 0 HarpaeieHuto 24.05.02
IlpoekmupoeaHue asuayuUoHHbIX U pakemHblx Osuzamesnell. JJuclyIuiiHa peanusyeTcsi Ha (pakynbTeTe A
PakeTHOo-KOCMMueckod  Texuuku BI'TY  "BOEHMEX" wum. [O.®. VYcrudoBa kadenpoit A9
ITJIASMOTI'A30JUHAMUKA U TEITVIOTEXHUKA.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
IICK-3.4 criocobHOCTb MPOBOAUThL PACUETHI MPOLIECCOB B PAaKeTHBIX [JBUIATE/IAX, MPOYHOCTH M HAAEKHOCTH
W3[e/Ui U UX COCTaBHBIX 3IEMEHTOB.

CojepkaHye NUCLIMILUIMHBI OXBaTblBaeT KPYr BOIPOCOB, CBfI3aHHBIX C W3/IO’KEHHEM TeOpeTUYeCKUX OCHOB U
HaBBIKOB MOJIe/IMPOBaHMsl Ta30JMHAMUUECKMX M TeIIOMacCOOOMEHHBIX IIPOLIECCOB B a3POKOCMHUECKON
TEXHUKe, MPOTeKaIoIMX B YC/AOBUSIX BBICOKOM WHTEHCHBHOCTM W B3aWMOBJMSHUS (DAaKTODOB pPa3/MUHOMN
¢u3MUeCKOI PUPOJEI.

[TporpamMmMoii JUCIUITIMHEI TTPe[yCMOTPEHBI CJIe/IyIOIIie BHABI KOHTPOJIA:

TeKyuil KOHTPO/Ib YCIIEBAEMOCTH CTY/[€HTOB TIPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe NHTEPBAJIBI B
cnenyromumx dhopMax:
e UWArHOCTUYECKas paboTa;
¢ OTYET MO MPAKTHUECKOMY 33/IaHHIO;
¢ KOHTPOJIbHbIE BOTIPOCHI.

ITpomexxyTouHasi aTTecTawys MPOBOAUTCS B (hopmax:
o nmuddepeHI[POBAHHBIN 3aUeT.

OO01jas TPyI0EMKOCTh OCBOEHHSI AUCLUIUIMHBI cocTaBiasgeT 3 3.e., 108 u. TIporpamMMoM AWCIUITHHBI

MpeJyCMOTPEHbI JIEKIIMOHHBIE 3aHATHS (34 u.), mpakTuueckue 3aHsaTHs (17 4.), camocTosiTesibHass paboTa
crygenra (57 a).
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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 51 4. ayJUTOPHBIX 3aHATHM, U 57 4.,
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.

HaumeHoBaH#e paboTbI Pexkomenjyemas 1ureparypa prm:{?éKOCTb’
Pazpgen 1. I'azoBbie cvecu. IIpoijeccsl mepeHnoca.
V3yueHue CTyjeHTaMi Te0peTHUeCKOro I1. I1. Kykun, B. B. FOmuH, C. I'. EMe/nbsHOB.
Marepuana. IToAroToBKa K Teopus ropenusi u B3pbiBa: Mocksa: FOpaiit, 2019 )
MPaKTUUeCKUM 3aHSITHSIM. 1,2)
B. H. EmenssHoB, B. A. Auucumos, U. B.
Brino/iHeHye NpakTHYeCKoro 3a/]aHKs. | TetepuHa. . Mo/ieTMpOBaHIe BHICOKOMHTEHCHBHBIX
Nel Ha Temy «I'0peHue MpeiBAPUTENLHO|  mporteccoB: CIT6.BI'TY "BOEHMEX" um. /1. . 6
repeMelllaHHbIX Ta30BbIX CMeCei». YeruuoBa, 2013 (1)
Wroro no pasgeny 1 8
Paspen 2. IloaBoj 3Hepruu B oToK rasa. I'asoBas feToHanus.
BrinonHeHue pakTUUYeCcKOro 3a/jaHust
Ne2 Ha Temy «IIpoLieccsl feToHalLMHU B B. H. EmenbsiHoB, B. A. AHucumos, 1. B. 5
ra3oBbIX CMeCsIX». TerepuHa. . MogenvpoBaHie BbICOKOWHTEHCHBHBIX
I/I3yquHe CTy[eHTaMU TeOPeTUUYeCKOr'o TMpoLeCcCoB: CII6.BT'TY "BOEHMEX" um. ,Z[ od.
marepuana. [IoAroToBKa K Ycrunosa, 2013 (1) 2
MPaKTUYeCKUM 3aHSATHSIM.
Wroro no pa3geny 2 7
Paspen 3. leToHanus KOHeHCHPOBAHHbBIX B3PbIBUYAThIX BelleCTB.
B. H. EmenssHoB, B. A. Auucumos, U. B.
Tertepuna. . MozenvpoBaHue BbICOKOMHTEHCUBHBIX
nporieccos: CIT6.BT'TY "BOEHMEX" um. [I. @.
N3yuenue cTyfieHTaMy TeOpETUUECKOTO YcruHoBa, 2013 (7.1 -7.4)
Marepuana. JeTtoHaius IT. T1. KykuH, B. B. FOmwmn, C. I. EmenbsHOB.
o 10
KOHZeHcupoBaHHbIX BB u MeTanue Ten | Teopus ropenus u B3pbiBa: Mocksa: FOpauT, 2019
MPOJIyKTaMU [leTOHal[1H. 2-3)
B. W. Anppees, A. B. I'ycekos, K. E. MuneBckui. .
Teopusi ropeHusi U B3pbIBa: BEICOKOSHEPreTUUe CKUe
matepuasbl: Mocksa: FOpaiit, 2020 (2 - 3)
Wroro no pasgeny 3 10
Pa3pen 4. SIBieHNsI HeOrpaHUYEHHOW KyMYJIALIUH.
B. H. EmennsiHoB, B. A. Auucumos, U. B.
N3yueHue cTyeHTaMy TEOPETUUECKOTO T M
marepraa. TIONTOTOBK K eTepuHa. . O,ELEHI/IpOBaI'{'I/Ie BbICOKOI/IIfTEHCHBHbIX 10
IDAKTHMECKIM 3aHATHSM niporjeccos: CIT6.BI'TY "BOEHMEX" um. 1. ®.
’ Ycrunoga, 2013 (10)
Urtoro no pa3peny 4 10
Paspen 5. T'opeHue TBep/0ro TonjiMBa.
Brimonnenue npaktuueckoro 3aganus | K. H. Bonkos, B. H. EmenbsiHoB, U. B. TetepuHa. .
Ne3 Ha Temy «BHyTpeHHss I"a30Bble TeueHUs B COIIAX SHEPrOyCTaHOBOK: M.: 8
rasopguHamuka P TT». DOU3MATIINT, 2017 (1)
N3yuenne cTyseHTaMU TEOPETUYECKOTO 4
11 22656



Marepuana. Ilogroroska kK K. H. Bosixos, B. H. EmenbsiHOB. . Teuenus rasa c
MPaKTUYeCKUM 3aHATHSM. yactutiamu: M.: PU3MATIINT, 2008 (1)

Wroro no pasgeny 5 12

PaB]I[EJI 6. BbICOKOUHTEeHCUBHbIE Mnponeccsl B COBpEMEHHBIX TEXHO/IOTUAX.

B. ®. 3axapeHkoB. . BHyTpeHHss1 6a/uucTrKa U

aBTOMaTH3alys MPOeKTUPOBaHUS apTHII/IEPUICKIX 7

opyauii: CI16.BT'TY "BOEHMEX" um. 1. ®.
Yctunoga, 2010 (1 - 3)

BrInonHeHne NpakTUYeCKOro 3a/jaHust
Ne4 Ha Temy «BHyTpeHHss 6a/lTMCTUKA
CTBOJILHOM CHCTEMBI».

B. H. EmenssHoB, B. A. Auucumos, U. B.

N3yuenune cTyieHTaMy TeOpETUUECKOTO
Tetepuna. . MogenvpoBaHye BBICOKOUHTEHCUBHBIX

marepuaa. H1oAroToBKa K npoweccos: CI16.BI'TY "BOEHMEX" um. [I. . 3
MpaKTUUYeCKUM 3aHATHUAM. Yerunosa. 2013 (12 _ 13)
Wrtoro o pasgeny 6 10
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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.
. TepmomvHaMuueCKasi MO/ie/Tb TeUeHHsI B KaHaIax CO BAYBOM U MeTo[ eé pellleHusl.

. IIpocTpaHcTBeHHast MaTeMaTHuecKast MOZie/ib TeUeHHsI B KaHalaX CO BAYBOM U METOJ, eé peleHusl.
. [ABr>KeHMe yaCTULIbI B BSI3KOM HeCOKMMaeMOM >KUTKOCTHU.

R OO UTh, WN

WWWWNNNNNNNNNN R R R
WNPFPRPOOONOMTUTA, WNRFROOONOODULEAE WNREO

JuddepennmpoBanHblii 3aueT

[uddepeHIPOBaHHBIN 3aueT, BK/IIOUaeT B Cedst IBa TEOPETHUeCKUX BOIIPOCA 110 BEIOODY
TiperiofiaBaresis U3 CIIMCKa BOIIPOCOB I10 pa3zjesaM JAUCLUILIMHEL [IepeyeHb BOIIPOCOB /11
IvddepeHIMPOBAaHHOTO 3aueTa rnpuBefieH B Y MK AUCIUIIMHEIL.

3HaHWsA, YMEeHUS Y HaBLIKH CTYAEHTOB OTPEe/IeISIOTCS C/IeIyIONUM 00pa3oM:

OIIeHKH «3aUTeHO-0T/IMUHO» 3aC/Ty>KUBAET CTY/IEHT, 00HAPY)KUBIIIUI BCECTOPOHHEE, CUCTEMAaTHUeCKOe U
rybokoe 3HaHWe yueOHOro MaTepyasa, yMeHre CBOOOIHO BBITIOHATE 3a/]aHUs, TIPeyCMOTPEHHbBIE
MPOrpaMMO¥, YCBOMBIIMKI OCHOBHYIO U 3HAKOMBIN C JOTMOJHUTENBLHOM JIUTePaTypOu, peKOMeHI0BaHHOU
nporpammoii. Kak rpaeusio, olleHKa «OTJIMYHO» BLICTAB/ISETCS CTY/I€HTaM, YCBOUBIIUM B3aUMOCBSI3b
OCHOBHBIX ITOHSITUMN AUCILIUTUTHHBI B MX 3HAUEHUH /IJ1s1 PUoOpeTaeMoii npodeccry, MPOsIBUBIIUM TBOPUECKHE
CTIIOCOOHOCTY B IOHWMAaHWH, U3/I0KEeHUH Y UCIO/Ib30BaHWHU yueOHOro MaTepuara.

OIIeHKH «3auTeHO-XOPOIIIO» 3aCTY>KUBAET CTY/IeHT, 0OHAPY>KUBIIHUI TOTHOE 3HaHKe y4eOHOro MaTepuarna,
VCIIEITHO BBITIOTHSIONINHN TpelyCMOTPEHHBIE B TIPOrpaMMe 3a/[aHvsl, YCBOMBIIIMI OCHOBHYIO JIATEPATYDY,
PEKOMeH/IOBaHHYO B TIporpaMMe. Kak mpaBmiio, OIIeHKa «XOPOIII0» BBICTAB/ISETCS CTyAEeHTaM, MOKa3aBIIiM
CUCTEMaTUYeCKUI XapaKTep 3HAHWM 110 AMCLUIUIMHE W CTIOCOOHBIM K X CaMOCTOSITe/TbHOMY TIOTIO/THEHHUIO U
00OHOBJIEHUIO B X0/ie Jja/bHekIIel yueOHoM paboThl U MpodeCcCUOHATBHOM e Te/TbHOCTH.

O1leHKH «3auTeHO-Y/[0B/IeTBOPUTEILHO» 3aCTy)KUBAET CTY[eHT, 00HApYKUBIINI 3HAHUS OCHOBHOTO yuebHOTo
Marepuasna B 00beMe, HeOOXOAUMOM [IJis1 labHeHIel yueObl v Tpe/ICTOsIIIeld paboThI 10 CIeI[UaTbHOCTH,
CIIPABJISIIOLLMICS C BBIIOJIHEHWEM 3a/laHui, peyCMOTPEHHBIX IPOrPaMMOM, 3HAKOMBIM C OCHOBHOM
JIUTEPaTypOi, peKOMeH/J0BaHHOU TIporpaMMoi. Kak rpaBuio, oljeHKa «Y/[0BJIeTBOPUTETbHO» BBICTAB/ISETCS
CTy[eHTaM, /IOMyCTUBIINM ITOTPELTHOCTH B OTBETE Ha SK3aMeHe U TIPU BBIITOJTHEHUU IK3aMeHAlMOHHbIX
3aJjaHUi, HO 00/1a/1at0IMM He00X0IUMBIMU 3HAHUSIMU JIJIS1 X YCTPAaHEHHsI 110/] PYKOBO/CTBOM TIpeIofiaBaTe/is.
OrleHKa «He 3aUTeHO» BLICTABIISIETCS CTYAEHTY, 00HAPY>KUBIIEMY TIPOOE/bI B 3HAaHUSX OCHOBHOTO yueOHOTO
Marepuarnia, JOMyCTUBIIIEMY TIPUHIUTTHA/IBHbIE OITMOKY B BHITIOTHEHHUHU TPy CMOTPEHHBIX MPOrPaMMOM
3agaduii. Kak npaBmiio, OlleHKa «HEY/[0BJIETBOPUTEILHO» CTABUTCS CTYZeHTaM, KOTOPbIe He MOTYT
MPOJIO/DKUTE 00yUeHHe WK TIPUCTYIUTh K TIpodeCcCUoHaTBHOM [ieaTeIbHOCTH 10 OKOHUaHUM By3a 6e3
JTOTIOJTHUTEJTEHBIX 3aHATHH 110 COOTBETCTBYIOIEH TUCIIUITIUHE.,
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[MacriopT doHa OLIEHOUHBIX CPeJICTB
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Pa3pen 1. I'a3oBbIe cmecu Order no
5 9 Aer = ) 18 | 10 | 6 4 8 20  |mpakTHuecKoMy
IIporeccel nepeHoca.
3a/]laHuUI0
Pa3pen 2. ITogBop 5Hepruu B MOTOK Orer no
5 9 AC 2. 70ABOA SHED 14 7 4 3 7 20  |mpakTH4ecKoMmy
ra3a. 'a3oBas geToHaIus.
3a/laHuUI0
Paszpgen 3. leronanus OTueT 1o
5 9 |KOH/JeHCHMPOBaHHBIX B3pbIBUYATBHIX | 16 6 4 2 10 15  |mpakTUueckomy
BeIlecTB. 3a/laHuUI0
5 9 Paspen 4. HBJIeHj/m 16 6 4 9 10 10 KonTtposnbHbIe
HeOrpaHNYeHHOH KyMyJ/ISII{MH. BOMPOCHI
Paspen 5. 'openue TBepaoro Order o
59 Ae 2. L0p PA 28 | 16 | 12| 4 | 12 25  |mpakTueckomy
TOIL/IMBA.
3a/JlaHuUI0
Pa3pen 6. BbICOKOUHTEeHCUBHBIE OTueT 1o
5 9 |mpounecchl B COBpeMeHHBIX 16 6 4 2 10 10  |DpakTHUecKOMY
TEeXHOJIOTUSX. 3a/]laHuUI0
Bcero 3a 9 cemectp 108 | 51 | 34 17 57 100
Bcero no aucuunInHe 108 | 51 | 34 17 57 100
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Kputepuu oneHuBaHus

IICK-3.4
Ne 1
Ne 2

Ne 3

No 4

Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

Ne 1

Bonpocbl omkpbimoz20 muna:

Hapucytite rpadvk n3MeHeHUs SHTAIBINN B X0/ie SK30TepPMUUECKON peaKi[uu

BepHo i1 yTBepxKIeHe, UTO B TOuKe YerMeHa - 2Kyre yros Hak/ioHa TIpSIMOM

Pernes - MuxenibCOHa, @ 3HAUUT U CKOPOCTb JIeTOHAIIMH, UMeeT HauboJblliee U3 BCEX
BO3MOJKHBIX 3HaueHue?

BepHo /i1 yTBepkzeHue, uTo BO GPOHTe AeTOHAI[MOHHOW BOJTHBI B Ta3e TP BbIJe/IeHUN
Tervia MPOUCXOAUT PaclMpeHre NIPOAYKTOB peakluu, BC/Ie/ICTBHE Yero JaBieHue
HernoCpeJCTBEHHO T03a/ih 30Hbl XIMUYeCKOTO MpeBpall[eHrs [MOUTH B /IBa pa3a MeHbLLIe,
yeM B UCXO/IHOM BellleCTBe TPU C’KaTUU ero yAapHOUW BOHOMN?

3anuimTe KyOuueckoe ypaBHeHHE COCTOSIHUSL, KOTOPOE UCIIOJTb3YeTCs PU
MO/Ie/TUDOBAHUU ABVKEHUS TTPOIYKTOB /IeTOHAIIMM KOHJeHCHPOoBaHHbIX BB B 06mactu
BBICOKUX JIaBJIeHHI.

Touka Ha TUIOCKOCTH [IaB/IeHUE — Y/e/IbHBIM 00beM COOTBETCTBYIOIIAsK YCI0OBUIO
YernimeHa - XKyre

Hanumvre ypaBHeHre u3MeHeHus1 KoHUeHTpaumu ¢(CH3) /s npeacTaBieHHOro
KMHEeTHYeCKOT0 MeXaHu3Ma:

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

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

5) CH20 + OH - H20 + HCO

XuMrJecKasi peakLyisi WIH sifiepHasi peakLiiyisi, COTIPOBOXKAIOILAsiCSI BbIJe/IeHHeM
TETUIOTHl Ha3bIBaeTCs

XuMryecKasi peakiysi, COIPOBOXK/AIOLAsICS TIOIVIOL[eHHeM Terl/la, Ha3bIBaeTCst
BepHo /i1 yTBepkAeHe, yTO KOIQPULIMEHT T10J/1e3HOT0 AeHCTBUS LUK XaMbpH
(ropeHHe TIpH MOCTOSIHHOM 00beMe) BhIllie, YeM Yy [UK/ia bpaiiToHa (ropeHue rpu
TIOCTOSTHHOM /IaB/IeHUN)?

B Touke YenmeHa-’Kyre CKOpOCTb NIPOAYKTOB MpeBpalljeHrs] OTHOCUTE/ILHO CKauKa
paBHa ...

Bonpocb! 3akpbimozo muna:

IMpocreiiiasi MoZiesb AeTOHALMOHHOTO TOPEHHS], YUYUTHIBAIOILAs! IPOTSHKEHHOCTh 30HbI
XMMHWUECKHX peaklUii 3a yapHOil BOHOM, Ha3bIBaeTCs

- moziens YerimeHa - XKyre

- Mogiesib 3esibAioBUYa - HeliMaHa — [1épuHra
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- TUIPOAVHAMUYe CKast MOZIeJTh

- MO/ZieJIb 3K30T€PMUUECKOI'0 CKauka

Ne 2

CoriacHo 3akony ['ecce

- CKOPOCTb peakL{i¥ IIPOIOPLMOHAa/IbHA IPOM3Be/IeHHNI0 KOHLIEHTpaluii pearupyoimx

Bell|eCTB

- TeTIOBOM 3QeKT CII0KHOM peakuy He 3aBUCHT OT IMPOMEXKYTOUHBIX CTaZUN WA UX

roc/ie10BaTe/IbHOCTH, a TTOJIHOCTBIO OripeaessaeTCsa Haua/JIbHBIM U KOHeUHbIM

COCTOsSITHMeM CHCTeMbI

- YCTaHaB/MBAETCS CBSI3b MeXKAy KOHCTAHTOM CKOPOCTH XUMUUeCKoH peakijuu k ot

Temneparypsl T

- TeTI0BOM 3eKT peakiu 00pa30BaHMsI CJIOXKHOTO BEIIeCTBa U3 MPOCTBIX PaBeH I10
abCOMIOTHOMY 3HAYEHUIO, HO TIDOTUBOTIO/IOXKEH T10 3HAKy TerioBoMy 3¢ deKkTy peakimu
Pa3JIOKeHUs IAHHOTO COe/IMHEHHS Ha MPOCThIE BellleCTRa

Ne 3

Korga BB vMeeT MO/I0KUTe/IbHBIN KUC/IOPOZAHbIN OamaHc

- Kucnopoga B okpy»atoitieii BB cpejie #0CTaTOYHO /151 TIOJTHOTO OKUC/IEHUSI BCeX

roproyuux 3JIeMeHTOB

- Kucnopoga B okpyxatoiieii BB cpesie He XBaTaeT [ijisi [IOJTHOT'O OKUC/IeHUST BCX

roprouux 3JIeMEHTOB

- Kucnopog HaxomuTcs B coctaBe BB B U30bITKe

- Kucnopog Haxogutcs B coctaBe BB B HefjocTaTke

Neo 4
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Ne 5
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Ne 8

Ne 9

Ne 10
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ITpu u3yueHUH Mpoljecca TOPeHHUs MOpoXa 3aBUCUMOCTh CKOPOCTH TOPEHUS TTOpoXa OT
JIABJIEHUST MOXKeT OBITh OTpe/ie/ieHa ¢ MOMOIIBI0 aHATUTUYECKUX 3aBUCHUMOCTEH.
BoJibiiyto MOMy/IsipHOCTh MOJTYYK/T TaK Ha3bIBAEMbBIX CTETIEHHOU 3aKOH CKOPOCTH
TOpeHMsI, KOTOPBIH 3aMUChIBAETCS Kak:

~u=ap"
‘u=a-+bp
Ju=ap
_u = qer’

TpOoTU/IOBBIN SKBUBANEHT — 3TO:

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

- BeJINUMHA, KOTOPasi I0Ka3bIBaeT, CKOJIbKO KUIOrPaMMOB TPOTH/Ia He0OX0AMO
B30pBaTh, UTOOBI ITOIYUUTh TAKYIO >Ke ()yracHOCTh, KaK y OHOTO KWIOorpaMMa
WCC/Ie[yeMOro B3pbIBUATOrO BeLecTBa;

- BeJINUMHA, KOTOPasi T0Ka3bIBaeT, CKOJIbKO IPaMMOB TPOTHJIAa HEOOXOMMO B30pBaTh,
YTOOBI MOTYYUTh TAKYHO )Ke (yracHOCTb, KaK Y OJHOTO TPaMMa MCC/Ie[yeMOro
B3pBIBUATOrO BEL|eCTBa;

- BeJIMYMHA, KOTOpasi MOKa3bIBAET, CKOTLKO TPAMMOB TPOTHJIA HEOOXOJUMO B30PBaTh,
YyTOOBI TIOTyUUTh TAKYIO Ke (yracHOCTh, KaK Y OIHOTO KMJIOTpaMMa UCCIIelyeMOro
B3PBIBYATOrO BeLeCTBa.

Ycnosue YenmeHa - 2Kyre MokHO chopMyIMpoBaTh Kak

- JleToHALIMOHHAs BOJTHA JIBU)KETCSI OTHOCUTE/ILHO MPO/IyKTOB Peaklii CO CKOPOCThIO,
paBHO# cKopocTH 3ByKa. CKOPOCTb PaCIipOCTPaHeHUs BOJIHbI OTHOCUTEbHO UCXOJHOTO
BellleCTBa BCeryia siB/ISIeTCS] CBePX3BYKOBOM

- [leToHALIMOHHAsE BOJIHA ABM)KETCS] OTHOCUTE/IBHO MPOAYKTOB PEaKIUHU CO
CBEPX3BYKOBOH CKOPOCTHI0. CKOPOCTh PacripoCTpaHeHust BOJTHbI OTHOCHTETBHO
VICXOZIHOTO Bell|eCTBa SIB/ISIETCS 3BYKOBOM
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- JeToHalMOHHAas BOJIHA JBWKETCS1 OTHOCUTE/IBHO MPOZAYKTOB PeakLiiu C J03BYKOBOM
CKOpoCThI0. CKOPOCThL paciipoCTpaHeH sl BOJHBI OTHOCHUTE/IBHO UCXOHOTO BelllecTBa
BCer/a sIB/sIeTCS 3BYKOBOU

- JeToHalMOHHAs BOJIHA JBWKETCS] OTHOCUTE/IBHO MPOZYKTOB PeakL{U CO CKOPOCThIO,
paBHOM CKOpPOCTH 3ByKa. CKOPOCTb PacpoCTpaHeHHs BOJIHbI OTHOCHUTEIBHO UCXOQHOTO
BellleCTBa BCer/a sBgeTCs J03ByKOBOM
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