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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:

IICK-1.10 — Bnageetr CAE cucrtemoii Ha ypoBHe, HEOOXOJUMOM /|7l BBITIOIHEHUS paboT 110 TIPOGUITIO

®OpMHUPOBaHUIO KOMITETEHLIUH C/TY)KUT JOCTYDKEHHE CIeAYIOIIUX Pe3y/bTaToB 00pa3oBaHus:
IICK-1.10

3HAHUA:

TeOopeTUYeCKHe: CTPOUTh MareMaThdeckue Mofend (HU3UYecKuX SIBJIEHWM, XUMHUUeCKUX TPOL[eCCOB;
WCTIONb30BaTh ~ MaTeMaTUUecKWi  armapaT W WH(POPMAalMOHHBIE  TEXHOJIOTHW  TIpU  U3YUYEeHUH
€CTeCTBeHHOHAYYHBIX JVCLIUTUIVH;

MIPAaKTUUECKUe: AaHAJU3UPOBAaTh pPe3y/IbTaThl BBIUMC/MTEBHOTO SKCIIEPUMEHTA C TIPUBJEUEHHEM
METO/IJOB MaTeMaTHUeCKOW CTAaTUCTHKH W WH(OPMALIMOHHBIX TEXHOJIOTHMM; HMCIOIh30BaTb MareMaThueCKUH
anmapar ¥ uHhOpPMaIlMOHHbIE TEXHOJIOTUH MPU U3YUEHUH €CTeCTBeHHOHAYYHBIX JVCIUIIVH,;

YMEHUsL:

BJIa/IEHUS] OCHOBHBIMHM AaHAMTUUECKUMM W UKMC/JAEHHBIMA METO/laMH pellleHus1 anrebpanvueckux u
I GdepeHIMa/bHBIX YPaBHEHUH W WX CHUCTEM; OCHOBHBIMH METO/aMH TEOPETUUYECKOTO M UMUCIEHHOTO
HCCIenoBaHus (GU3NUECKMX W XUMHUECKUX SIBJIEHUM, MeToJaMU TOMCKa W 00paboTKy MHGbOpMaluy Kak
BPYUHYIO, TaK U C IPUMEHEHHEM COBPEMEHHBIX HH(OPMAL[MOHHBIX TEXHOJIOTHIA;

HABbIKU:

Ha YPOBHE TIpe/ICTaB/IeHUI: OCHOBHI UNCJIEHHBIX METO/IOB; OCHOBHBIE 3aKOHBI (PM3UKH, XUMUU;

Ha YPOBHE BOCTIPOU3BE/IEHUS: METO/bI MO/IeIUPOBAaHUS BLICOKOMHTEHCUBHBIX TTPOIIECCOB, B KOTOPBIX
MMeeT MeCTO OBICTPOe W3MeHEeHUe TTapaMeTPOB;

Ha YPOBHE TIOHUMAHUS: TIPUHIIUIIBI TIPUMEHEHHST COBPEMEHHBIX UH(POPMAI[UOHHBIX TEXHOJIOTHI B HayKe
Y TIPeIMETHOM /1eATeIbHOCTH.



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

Ay/MTOpHBIE 3aHATHS S
B KOHTaKTHOIi ¢hopme E o
g &
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Paspen 1. I'asoBble cmecu. IIpoyeccel nepenoca. MaremaTuueckye MO/Ie/Id B KWUHETHUKe.
T'asoBble cmecu. [TapameTpsl U siBleHUst epeHoca. TepMogHaMUKa BLICOKOMHTEHCUBHOTO
5 10 TiepeHoca. Kunetnka TopeHus. ]_IEHHI)IE peaxkuuu. Maremaruueckue MO/ e/l KUHeTUYeCKHUX 20 14 6 8 6 15
riporieccoB. XKectkue cructemsl A depeHLanbHbIX YpaBHEHHH, KaK MOJe/TH KHHETHYECKUX
TpoLieccoB. BICTpbIe U Me/ineHHbIe TlepeMeHHble. MeTo/jbl HHTErPUPOBAHMUSI JKeCTKUX
CHCTeM.
Paspen 2. IToaBop 3Hepruu B NoToK rasa. I'asoBas geronanus. [TogBoy sHepruu B oToK
5 10 [|rasa Iednarpaiys u getoHauus. CBepx3ByKOBOe ropeHue. I'a3oBasi feToHaLusl. 16 10 4 6 6 20
T'uapoanHaMMyeckas Teopus leToHaluu. Ycnosue JKyre. Mogens 3enbioBuua - JlepuHra -
Heiimana. CTpyKTypa 1 MeXaHW3Mbl PaclipOCTPaHeHus! IeTOHALOHHO BOJIHBIL.
Pa311en 3. HeTOHﬂHﬂﬂ KOH/ICHCHPOBAHHBIX B3PbIBUATHIX BellleCTB. Maremaruyeckue
5 10  |MoXenu AeTOHALWOHHBIX MPOLCCOB. YHC/IeHHOE MOJe/MPOBAHHE JeTOHALMH. VIMITy/bCHbIe 16 10 4 6 6 20
Mo/ienu JlelicTBus B3pbiBa. PaboTta B3pbiBa Ha BbIOPOC. T10/BOAHBIN U M0/i3€MHBbIi B3DbIBBI.
B3psiB B Bo3ayXe.
Paspen 4. SIBieHusi HeOrpaHHUYEHHOH KyMyasnuu. KyMysTuBHbIH 3¢ deKT B mporjeccax
5 10  |npo6uBanus. Knaccudukanus siBneHnit NpoHUKaHKsL. KaBUTal[MOHHBIE MEXaHU3MbI 12 6 4 2 6 15
KaBUTALMOHHAs 3pO3us.
Paspen 5. l'openne TBepaoro Tonauea. OCHOBBI TOPEHUs TBepJOro Tonausa. Mogenu u
5 10 |MeToppl pelleHus 3a/la4 MO/ie/IMpoBaH1e BHyTpeHHel rasoguHamuky PIATT. Teuenue rasa c 30 20 12 8 10 15
YaCTULIAMH.
5 10 Paspen 6. BoICOKOMHTEHCHBHBIE MPOLIECChI B COBPeMeHHBIX TexHo/1orusx. O63op 14 8 4 4 6 15
sIB/IEHUH, MOZie/Iel U NepCrieKTHB.
Bcero 3a 10 cemecTp 108 68 34 34 40 100
Bcero no pucnymmHe 108 68 34 34 40 100
3.2. AyAUTOPHBIN NPAaKTUKYM
Homep u
P Oo0neMm,
Ne HauMMeHOBaHue
Tema MNPAKTHYECKOr'0 3dHATUA dayA.
n/n pas3jena
JacoB
AUCITUIT/TMHBI
Pasnen 1. TCa3oBbIe I"a3oBbIe cMecU B COCTOSIHUM PaBHOBeCHH. TepMO,[[I/IHaMI/I‘JECKI/Ie

1 CMe/:([:I/I H OLIeCCEI XdpakKTepuCTHUKHU CMeCH. KoncranTa PaBHOBeCHUH. MexaHusm peakKuu. 8

e EH;)CEIP " Lennbie peakiu. Mogesns napaMmerpa MHAYKLUMKA. KuHeTrka ropenys
p ) MeTaHa.
Pazpen 2. ITogsop ®pOHT peaklyu 1 30Ha peakiuu. CTPYKTypa JeTOHAI[MOHHOM BO/THBIL.

) SHepruu B IIOTOK ﬂeTOHaL[I/IOHHaH a,qHa6aTa. MaremaTtrueckoe MOJe/MpoBaHKe 6
rasa. I'azoBas IpoLeccoB ropeHud U IeTOHAIIUX B I'a30BbIX U MHOI‘OCDEBHLIX cMecax.
AeTOHalus. HpI/IMEHEHHe AE€TOHALIMOHHLIX IMPOLI€CCOB B TEXHUKE.

Paspen 3. JetoHanus o
A A 1 LeToHalys KoHAeHCcMpoBaHHbIX BB. MeTaresibHOe feiicTBUe B3phbIBa.
KOHJIeHCHMPOBAHHBIX v

3 BB u ux npumeHenue. [TogeoaHbIi B3pbIB. [lysbcalivii ra30Boro 6

B3DbIBUATHIX

IMy3bIps.
BeIIeCTB.
Pazpen 4. Aenenus

4  |HeorpaHUYeHHOI I'mapogvHaMuueckast MOZe/b MPOHUKAHMUS. 2
KyMYJIALIAN.

Paspen 5. T'openune o

5 A p YucsieHHOEe MOZIe/IMPOBaHNe BHYTpeHHel razoguHaMuky PITT. 8
TBepAOoro TOIIMBd.

Pazpen 6.
BrICOKOMHTEHCHBHBIE .
BO3,Z[€I/ICTBI/IE JIa3€pHOr'o U3/Iy4eHNs Ha MaTepHaJIbl. BHYTPEHHHH

6 |mpoueccsl B o 4

0a//IMCTUKA CTBOJILHOM CHCTEMBI
COBpEMEHHBIX
TeXHOJIOTUAX.
Bcero 3a 10 cemectp 34
6 22657




3.3. CamocTosnTenbpHas padora crygenta (CPC)

No Homep n HaumeHOBaHHe Oomem,
Copep)xaHue yueOHOro 3ajaHus
n/n pasjena JUCLUANIHHBI 4acoB
1 N3yuenue cTysieHTaMy TeOpeTUUeCKOI0 Marepuara. 1
ITogroToBKa K NpakTUYeCKUM 3aHITUSM.
Pazgen 1. I'a3oBbIe cMecH.
TIpotiecch mepeHoca. Brimonnenue npaktrueckoro 3aganus Nel Ha Temy
2 «['opeHue npefiBapyUTeILHO MepeMellaHHbIX ra30BbIX 5
cmecei».
3 W3yueHnue cTyfieHTaMH TeOpPeTUYeCKOro Mareprasa. 1
Pasgen 2. ITogsog sHepruu B IToaroToBKa K IpakTUYeCKUM 3aHATUSM.
4 MOTOK rasa. ['a3oBast leToHaLMs. |Boino/iHeH|e MPaKTUYeCcKoro 3a4aHus No2 Ha TeMy 5
«IIporeccsl AeTOHALMM B Fa30BbIX CMECIX».
Pazpen 3. JeToHanus N3yuenue cTyeHTaMU TeOpeTUUYECKOrO Marepuarnia.
5  |KOHJEeHCUPOBAHHBIX B3PhIBUATHIX |[leTOHAI[M KOHAeHCUPOBaHHBIX BB 1 MeTanue Ten 6
BelLleCTB. NIPOAYKTAMHU JeTOHALUH.
6 Pasgen 4. ABnenus N3yueHue cTyeHTaMU TeOpeTUUYECKOrO Marepuarnia. 6
HeOrpaHUYeHHOU KyMYJISLUN. ITogroroBka K NpakTUYeCKUM 3aHATHSAM.
7 N3yuenne cTyseHTaMy TeOpeTUUECKOTO Marepuara. 3
Paspen 5. 'opeHue TBeporo IToaroToBKa K MpakTUYeCKUM 3aHATUSM.
3 TOI/IMBA. BeoinosiHeHue npaktrueckoro 3azaHus Ne3 Ha TeMy v
«BHyTpeHHssa razoguHaMuka PITT».
9 |Paszen 6. BhICOKOMHTEHCHBHbIE gayqeﬂme CTy/IeHTaM{ TeOpeTUYeCKOIo Marepuara. 1
OJITOTOBKA K IPaKTUYeCKUM 3aHSTUSIM.
MPOL[eCCh] B COBPEMEHHBIX
10  |rexHonorusx. BrironseHue npakTryeCcKOro 3a/jaHns Ned4 Ha Temy 5
«BHyTpeHHsis 6a//TMCTUKA CTBOJTBHOW CUCTEMBI».
Bcero 3a 10 cemectp 40
4. ®OPMbI KOHTPOJISI OCBOEHUA JNCLHUII/INHbI
CEMECTP HEJE/IN CEMECTPA
12 3 4|5/ 6 7 8(9/10 |11 12 13| 14 15 16 |17
10 Ortu. no 13 AP | Otu. mo I13 P Ortu. no I13 KB| Otu. no I13 | P

YcioBHbIe 0003HAUCHUSA:

¢ TP — nriarHocTHYeckas pabora;
¢ Ortu. o I13 — oTueT 110 NpakTUUeCKOMY 3a/,aHUIO;

¢ KB — KOHTpO/IbHBIE BOIIPOCHI.

TeKyImuii KOHTPOJ/Ib YCIIEBaeMOCTH CTYIE€HTOB TIPOBOZIMTCS B IMCKPETHBIE BpeMeHHbIe MHTepPBAaJIbI B
ciepyroumx popmax:

[TMarHocTuyeckasi pabora;

OTYET I10 IIPaKTU4Y€CKOMY 3aJdHHIO;

KOHTDOJIbHBIE BOTIPOCHI.

HpOME)KYTO‘lHaH dTTecTaluda rMpoBOAUTCA B d)opMax:

9K3dMEH.

22657




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:
TICK-1.10 Bnageer CAE cucTeMoli Ha ypoBHe, He0OXOIUMOM /I/1s1 BBITIO/THEHHST paboT 10 MPOoGUIIIO.

CoaeprkaHre JUCLUTUTUHBI OXBaThIBaeT KPYT BOMPOCOB, CBSI3aHHLIX C W3/IO’KEHWEM TeOPETUYeCKUX OCHOB M
HaBbIKOB MOJIe/IMPOBaHUsl Ta30JMHAMUUECKMX M TeIIoMacCOOOMEHHBIX IIPOLIECCOB B a3pPOKOCMHUUECKON
TeXHUKe, TPOTEKAIIMX B YCJIOBUSX BBICOKOM HMHTEHCHBHOCTH U B3aWMOB/HUSHHUS (PAaKTOPOB Ppas/IMuHOM
(bu3MUeCKoil IPUPOJBI.

[IporpamMmoii JUCLUITIMHEI TTPelyCMOTPEHBI CJle/IyIollie BUABI KOHTPOJIA:

TeKyuii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHBIE BpeMEHHbIE NHTEPBAJIBI B
cnenyromux dhopmMax:
e MArHOCTUYECKas paboTa;
* OTYET IO NMPAKTHUECKOMY 33/]aHHIO;
¢ KOHTDOJIbHBIE BOTIPOCHI.

HPOME)KYTOIIHHH dTTeCcTalUus ITPOBOAUTCA B (bopMax:
¢ 5S5K3dMeEH.

OO01jast TPyZI0EMKOCTh OCBOEHHSI AUCLUIUIMHBI cocTaBiasger 3 3.e., 108 u. TIporpamMMol AWUCIUTUTUHBI

MpeJyCMOTPEHBI JIEKIIMOHHBIE 3aHATHS (34 u.), TpakThueckue 3aHATHS (34 4.), camocTosiTeNbHas paboTta
cryzaenra (40 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 JUCLMILIMHEI cocTaBngeT 108 4., u3 HUX 68 4. ayUTOPHBIX 3aHATHH, U 40 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.

HaumeHoBaHUe PadoThI Pexkomenjiyemas inTeparypa prm:{?éKOCTb’
Paspen 1. I'azoBbie cmecu. IIponeccsl nepeHoca.
I/I3yquHe CTy[,eHTaMH TeOpeTU4eCKOro IT. I1. KyKI/IH, B. B. I‘OU_[I/IH, C.T. EmMe/bsiHOB.
Marepuana. IToAroToBKa K Teopus ropenusi u B3pbiBa: Mocksa: FOpaiit, 2019 1
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. . 5
repeMelllaHHbIX Ta30BbIX CMeCei». YeruuoBa, 2013 (1)
Wroro no pasgeny 1 6
Paspen 2. IloaBoj 3Hepruu B oToK rasa. I'asoBas feToHanus.
N3yueHue CcTyeHTaMy TeOpeTUUEeCKOTO
Marepuana. [logroroBka K B. H. EmennsHoB, B. A. Auucumos, U. B. 1
MPAKTUYeCKUM 3aHSATHSIM. TetepuHa. . Mogie/lipoBaHre BEICOKOMHTEHCHBHBIX
BoIo/iHeHUe IIPaKTUYeCKOI'o 3aJJaHUs TMpoLeCcCoB: CII6.BT'TY "BOEHMEX" um. ,Z[ od.
No2 nHa Temy «IIpoLjecchl JeToOHalK B YctrHoBa, 2013 (1) 5
ra3oBbIX CMeCsIX».
Wroro no pa3geny 2 6
Paspen 3. leToHanus KOHeHCHPOBAHHbBIX B3PbIBUYAThIX BelleCTB.
I1. I1. Kykun, B. B. FOmuH, C. I'. EMenbsiHOB.
Teopus ropenust 1 B3pbiBa: Mocksa: FOpaiit, 2019
(2-3)
N3yueHue cTygeHTaMU TEOPETUYECKOTO B. H. EmenbsanoB, B. A. Anucumos, U. B.
MarepuaJsa. [JeToHanys TetepuHa. . Mogie/iipoBaHre BbICOKOMHTEHCHBHBIX 6
KOHJieHCHpOoBaHHBIX BB u MeTanue Ten | mpoueccor: CII6.BI'TY "BOEHMEX" um. [I. ®.
TIPOAYKTaMU JIeTOHAI[HH. YcruHoBa, 2013 (7.1 - 7.4)
B. W. Anppees, A. B. I'ycekos, K. E. MuneBckui. .
Teopusi ropeHusi U B3pbIBa: BEICOKOSHEPreTUUe CKUe
matepuasbl: Mocksa: FOpaiit, 2020 (2 - 3)
Wrtoro no pasgeny 3 6
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/IIfTEHCI/IBHbIX 6
IDAKTHMECKIM 3aHATHSM niporjeccos: CIT6.BI'TY "BOEHMEX" um. 1. ®.
’ Ycrunoga, 2013 (10)
Urtoro no pa3peny 4 6
Paspen 5. T'opeHue TBep/0ro TonjiMBa.
Nsyuenue crygentamu Teopetudeckoro | K. H. Bosikos, B. H. EmenssHos, U. B. Tetepuna. .
Marepuaa. [Toaroroska K I"a30Bble TeueHUs B COIIAX SHEPrOyCTaHOBOK: M.: 3
MpPaKTUUeCKUM 3aHATHSM. DOU3MATIINT, 2017 (1)
BrimonHeHre MpaKTUUeCKOTO 3a/1aHus 7
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Ne3 Ha Temy «BHyTpeHHsIs
rasoguHamuka PIITT».

K. H. Bosnkos, B. H. EMenbsHOB. . TeueHusi rasa c
yactutiamu: M.: PU3MATIINT, 2008 (1)

Wroro no pasgeny 5 10
Paspen 6. BbICOKOMHTEHCHUBHBIE MPOLECCH] B COBPEMEHHBIX TeXHOJ/I0TUsAX.
" B. H. EmenbsanoB, B. A. Anucumos, U. B.
3y4yeHue CTYleHTaMH TeOpeTUUeCKOro
varepiaia. TIoArOTOBKA K TetepuHa. . Mofie/iipoBaHre BEICOKOMHTEHCHUBHBIX 1
I aKl;quc;(MM'iaHﬂmﬂM nporieccos: CIT6.BI'TY "BOEHMEX" um. . @.
P : Yerunosa, 2013 (12 - 13)
B. @. 3axapeHKoB. . BHyTpeHHsIs Oa/UTUCTHKA U
BrirnosiHeHMe MpaKTUYeCKOro 3a/jaHust o
Ned Ha TeMy «BHyTpeHHS S Ga/THCTHKA aBTOMAaTU3aLys IPOEKTUPOBaHHUS apTU/IIEPUHMCKUX 5
CT‘BOHBHOﬁ CHCTOMBI opyauii: CIT6.BI'TY "BOEHMEX" um. 1. ®.
’ YcrunHoBa, 2010 (1 - 3)
Wrtoro o pasgeny 6 6
12 22657




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

*  OTYET I10 MMPAKTUUECKOMY 3a/JaHHIO;
*  KOHTPOJIbHbIE BOITPOCEHI;

e 5K3aMeH.

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

JK3aMeH

OK3aMeH, BK/IIOUaeT B cebst ZiBa KOHTPO/ILHBIX BOTIPOCA IO BLIOOPY MpernoziaBaTerist U3 CIHMCKa BOTIPOCOB
I/ cobeceoBaHU 0 pas/iesiaM AUCIHUITIMHGI. 1S OJTyYeHuUsT OIIeHOK 3a 9K3aMeH «XOPOILo» WH
«OT/IMYHO» TPeOyeTCs BLIMOTHEHHE BCeX KOHTPOILHBIX MEPOTIPUSTHIA TI0 JUCLIUTUTHHE, TTPeyCMOTPEHHBIX
paboueii porpamMmmor.

3HaHWsA, YMEHUS U HaBLIKH CTYZEHTOB OTPe/IeNISIOTCS CIeIYONUM 00pa3oM:

OI1IeHKH «OT/TUUHO» 3aC/Ty>KUBAET CTY/EHT, 0OHAPY)KUBIIIUH BCECTOPOHHEE, CUCTeMaTHUeCKoe U IyboKoe
3HaHWe yueOHOT0 MaTepuasia, yMeHre CBOOO/IHO BBHITIONHATE 3a/laHKs, PelyCMOTPEHHbIE TIPOrPaMMOH,
YCBOUBILNM OCHOBHYIO U 3HAKOMBIH C IOTIOJTHUTE/ILHOU JIMTepaTypoi, peKoMeH/10BaHHOM riporpaMmMoii. Kak
MPABWJIO, OLI€HKA «OT/IMYHO» BLICTAB/ISIETCS CTYZEHTaM, YCBOUBIIIUM B3aMMOCBSI3b OCHOBHBIX MOHSITHH
[JUCLIMTTMHBI B UX 3HAYEHUHU 1715 TprobpeTaeMoii podeccri, MPOSBUBIIMM TBOPYECKHE CITIOCOOHOCTH B
TOHUMAaHUH, U3/I0)KEHUH U UCTI0/Ib30BaHUM yueOHOTo MaTepuaria.

OIIeHKH «XOPOIIIO» 3aCY>KUBAeT CTY/IeHT, 0OHAPY>KUBIIIUH TO/THOE 3HaHWe y4eOHOro MaTepuara, yCrelHo
BBITIO/THSIIOIIUM TIPelyCMOTPEHHBIE B TIPOTPaMMe 3aZlaHusl, YCBOUBIITHUM OCHOBHYIO JIUTEPaTypy,
PEKOMEH/IOBaHHYO B TIporpaMMe. Kak mpaBuiio, OIIEHKA «XOPOILI0» BBICTAB/ISAETCS CTyAE€HTaM, MOKa3aBIIuM
CUCTEMaTUYeCKUI XapaKTep 3HAaHHWM 110 AMCLIMIUIMHE W CTIOCOOHBIM K X CaMOCTOSITe/TbHOMY TOIO/THEHUIO U
00OHOBJIEHMIO B X0/ie JabHeliieli yueOHo paboThl U MpodeCcCHOHATBHOMR [1eSTe/TbHOCTH.

OI1leHKH «y/I0B/IETBOPUTEILHO» 3aC/Ty>KUBAET CTYJEHT, 0OHAPY)KUBIIIUN 3HAHUS OCHOBHOTO yueOHOTOo
Marepuana B 00beMe, HeOOXOAUMOM JIJis1 labHeHIel yueObl 1 Tpe/ICTosIIIel paboThI 10 CeIfUaTbHOCTH,
CTIPABJISIFOILUIACS C BBITTOJTHEHUEM 3aflaHWH, TTPelyCMOTPEHHbIX TIPOrPaMMOM, 3HAKOMbIN C OCHOBHOM
JIUTEPATypOl, peKOMeH/J0BaHHOM TIporpaMMoi. Kak mpaBuio, o1jeHKa «Y/[0BJIETBOPUTETbHO» BLICTAB/ISETCS
CTyJeHTaM, IOMyCTUBLINM ITOTPELITHOCTH B OTBETE Ha SK3aMeHe U IIPU BBITOJTHEHUU 9K3aMeHALMOHHbIX
3aflaHui, HO 00MazaroM HeoOX0[UMBIMU 3HAHUSIMU JIs1 UX yCTPaHEeHUs T10/], PYKOBOJCTBOM ITPerioJiaBaTerisl.
OrleHKa «HEeY/I0BJIeTBOPUTEILHO» BLICTABIISETCS CTYAEHTY, 00HAPY>KUBIIIEMY MPOOE/bI B 3HAHUSX OCHOBHOTO
yueOHOTro MaTepuana, [IOMyCTUBIIEMY PUHIIUITHA/BHbBIE OITMOKHU B BLIMOJTHEHUH TTPEyCMOTPEHHBIX
nporpammoti 3a/januii. Kak mpaBusio, orieHKa «Hey0BIeTBOPUTEILHO» CTABUTCS CTY/IeHTaM, KOTOpbIe He
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MOTYT TPOZIO/DKUTE 00yUeHHe WK IPUCTYIIUTE K TIPo(heCCHOHAIBHOM [1eaTe/TbHOCTH 10 OKOHYaHHH By3a 6e3
JIOTIOJTHHATEJTBHBIX 3aHATHH M0 COOTBETCTBYIOILEH JUCLUILIMHE.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB
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Paspen 1. I'a3oBbie cmecu Order mo
5 10 Aer = ) 20 | 14 | 6 8 6 15  |mpakTtryeckomy
IIporeccel nepeHoca.
3a/]laHuUI0
Paspen 2. ITopBoj 3Heprum B NoToK Order ro
5 10 AC 2. 70ABOA SHED 16 | 10 4 6 6 20  |mpakTH4ecKoMmy
ra3a. 'a3oBas geToHaIus.
3a/laHuUI0
Paszpgen 3. leronanus OTueT 1o
5 10 |KoHjeHCHMpPOBaHHBIX B3pbIBUaThIXx | 16 | 10 4 6 6 20  |mpakTH4ecKoMmy
BeIlecTB. 3a/laHuUI0
5 10 Paspen 4. HBJIeHj/m 12 6 4 9 6 15 KonTtposnbHbIe
HeOrpaHNYeHHOH KyMyJ/ISII{MH. BOMPOCHI
Paspen 5. 'openue TBepaoro Order o
5 | 10 [ 23Aedo-10P PA 30 20| 12| 8 | 10 15  NpaKkTHuecKoMmy
TOIL/IMBA.
3a/JlaHuUI0
Pa3pen 6. BbICOKOUHTEeHCUBHBIE OTueT 1o
5 10 |mpouecchl B COBpeMeHHBIX 14 8 4 4 6 15  |npakTHUeckoMmy
TEeXHOJIOTUSX. 3a/]laHuUI0
Bcero 3a 10 cemectp 108 | 68 | 34 34 40 100
Bcero no aucuunInHe 108 | 68 | 34 34 40 100
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Kputepuu oneHuBaHus

IICK-1.10
Bonpocbl omKpbimoz2o muna:
Nel  BepHo i yTBepKZieHHe, YTO Ha PUCYHKe Mpe/iCTaB/IeH peaKLMOHHBIA MYTh 3K30TepMUYeCKOU
peakuuu?

IHeprua

e

1 /AH >0 nﬂilul::

N0 A H b
peareHTu

PeakuMOHHBIH NYTL

Ne2  BepHo ji yTBepXK/IeHHe, UTO pa3Mep /IeTOHAIIMOHHOMN sTUeliKy He 3aBUCHT OT pa3Mepa U (hopMbl
KaHaJia, B KOTOPOM TIPOM3BOAUTCS JeTOHALMS, U SIBJ/ISIeTCS XapaKTePUCTUKOM camoli roproueit
cMecH. DTOT MapamMeTp U3MeHseTCs B IMPOKOM Jifara3oHe B 3aBUCMMOCTH OT COCTaBa CMeCH.

Ne3  BepHo /1 yTBep)KJeHUe, UTO B CTEXMOMETPUUECKOl cMecu TeMriepaTypa BO (pOHTe AeTOHALIUU
MaKCHMaJjibHa, U efi COOTBeTCTBYeT MUHUMAJIbHAs AJIMHA sTUelKU.

Ned B kakom ciaydae TpoOUBHOe [lelicTBUe (KYMY/IATUBHBIN 3 deKT) 3apsaaoB pa3munuHon
KOHCTPYKI[UH MaKCUMaJIbHO?

Ne 5  Hapucyiite rpadmk u3MeHeHHs SHTABIIUY B XOfle 9K30TePMUUYeCKOU peakIiu

Ne 6  BepHo 1 yTBepKzeHUe, UTo B TOuke YernMeHa - JKyre yroa Hak/ioHa MpsiMOU
Pesiest - MuxenbCOHa, a 3HAYUT U CKOPOCTh JIeTOHAL[M, UMeeT HauboJiblilee 13 BCEX BO3MOYKHBIX
3HaueHue?

Ne 7  Touka Ha TJIOCKOCTH JIaBJIeHNE — Y/ieJbHbIM 00beM COOTBETCTBYIOIIasA YCI0BHI0 YeriveHa - JKyre

Ne 8  Hamumure ypaBHeHHe u3MeHeHUs KoHLeHTpauuu c(CH3) asis mpe/icTaBIeHHOT0 KUHETHYeCKOTo
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Ne 2

Ne 3

MexaHHU3Ma:

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

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

5) CH20 + OH - H20 + HCO

BepHo /11 yTBepKAeHue, uyTO KO3QPULIMEHT 110/1e3HOT0 AeHCTBUS LUK XaMmdpu (ropeHue rmpu
MOCTOSTHHOM 00BbeMe) BhlIllle, UeM y 1MK/1a bpaliToHa (ropeHue Mpy MOCTOSIHHOM JJaBJIEHUH )?

B Touke YernmeHa->Kyre CKOpOCTb IIPOAYKTOB IpeBpallieH’st OTHOCUTe/IbHO CKauKa paBHa ...
Bonpocbl 3akpbimo2o muna:
CoryacHo 3akoHy ['ecce

- CKODOCTB pedKIUH TPOIOpLIKHOHAa/IbHa IPpOr3BeJeHUI0 KOHLIEHTpaLII/Iﬁ pearvupyroujmx BemiecTB

- TeTIoBOM 3P QeKT CI0KHOU Peakluy He 3aBUCHT OT ITPOMEXKYTOUHBIX CTafiui W UX
TM0C/IeJ0BaTeIbHOCTH, a MOJHOCTHIO OIpeZe/isieTCs] Haua/lbHBbIM Y KOHEUHBIM COCTOSIHUEM CHCTEMBbI

- YCTaHABMBAETCS CBSI3b MeXXAY KOHCTAHTON CKOPOCTU XUMHUYeCKOM peakiu k ot Temmeparypsl T

- TeTIoBOM 3(deKT peakiuy 00pa30BaHUsI CJIOKHOTO BEIIeCTBA U3 MPOCTHIX PaBeH 10
abCoMIOTHOMY 3HAYeHHI0, HO TIPOTUBOTIONIOXKEH T10 3HaKy TeryioBoMy 3¢deKTy peakiyu
Pa3/IoXKeHUsI JAHHOTO COeMHEeHUs Ha TIPOCThIE BelllecTBa

HetoHaroHHas agurabara 3To

N ) N ., ,
_ Jr: _ pm— ]rg '.'.J.I
"‘"_f — L; H P; ! F\. !”l ; ) — H ILF : !

i=1 1—1
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3akoH AppeHuyca 3TO
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Ne 6  YcnoBue UerveHa - JKyre Mo)kHO c(hOpMY/IHPOBaTh Kak

- JeToHallMOHHAas BOJTHA ABVWKETCS] OTHOCUTENIEHO TMPOAYKTOB PeakLUH CO CKOPOCTBIO, DABHOM
CKOpoCTH 3ByKa. CKOPOCTb pacripocTpaHeHHsl BOHbI OTHOCHTE/ILHO HCXOJHOTO BellleCTBa BCerya
SIBJISIETCSI CBEPX3BYKOBOM

- JeToHaIMOHHAS BOJTHA IBMXKETCS OTHOCUTE/TLHO TIPOIYKTOB PEaKI[UU CO CBEPX3BYKOBOM
CKopoCThI0. CKOPOCTh PacripoOCTpaHeHusl BOJTHBI OTHOCHUTETBHO UCXOHOTO BeIleCTBa SBISeTCS
3BYKOBOM

- [eToHaIMOHHAS BOJTHA JBMXKETCS OTHOCUTE/TLHO TIPO/IYKTOB PEAKI[UU C J03BYKOBOW CKOPOCTBIO.
CKOpOCTb PaCIIpOCTPAHEHUS BOTHbI OTHOCHTEIbHO UCXOJHOTO BEI[eCTBA BCET/A SAB/ISETCS
3BYKOBOM

- [eToHaIMOHHAS BOJTHA JBMXKETCSI OTHOCUTE/TLHO TIPO/IYKTOB PEAKI[UU CO CKOPOCThIO, PABHOM
CKOpOCTH 3ByKa. CKOPOCTh pacipoCTpaHeHu st BOJTHBI OTHOCHUTE/ILHO UCXOAHOTO BellleCcTBa BCerja
SIBJISIETCS ZI03BYKOBOM
Ne 7
Karoe yTeep:x1eHHe BepHO. Ha THarpamMMe, Ha KOTOPOH Ha OCH abcCITHCC

OTJI0eHEl OTHOIIEHHE P, /P5. @ HA OCH OPJAHHAT OTHOIIEHHE P> /P4

- JleTOHAIMOHHAs aJriabaTa BCeT/ia pacioyiokeHa Mo/l yjapHoH aauadaroi
- JleTOHAIMOHHAs a/jrabaTa rmepeceKkaeT yaapHyto aguabary B Touke YenveHa-)Kyre
- JleTOHAIMOHHAsA a/iiabaTta BCer/ia pacrojiokKeHa Ha/| yiapHo# azrabaToi

- B 3aBUCHMOCTH OT YC/IOBHI BO3MOKHBI BCE BapUAHTHI
Ne 8  YhapHyo BOJHY Kakoi MHTEHCMBHOCTH HeOOXOAUMO UHUIIMUPOBATh, UTOOBI TPOH3BECTH
JIeTOHALIMOHHYIO BOJIHY COOTBETCTBYHOIIYIO JaHHOMY C/Ty4aro:
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Ne 9

Ne 10

-6,2

-5,2

-3

-12

OLneHuTe NOPSIAOK CKOPOCTU pacrpoCTpaHeHUs 1eTOHALMOHHOW BOJIHBI B B3PHIBYUaTOM BelllecTBe?
-0,1...1m/c

-1..10m/c

- 10 ... 2000 m/c

- 2000 .... 15000 m/c
HetoHarus 310

- TIPOL{eCC, XapaKTepU3YIOLUICI POTeKaHWeM 5K30TepMUUeCKOH peakliiy B YCIO0BUAX
MPOrPeCcCUBHOrO CaMOyCKOPeHUs1, 00yC/I0B/IEHHOTO HAKOIIeHHeM BbI/IeJISIFOLLerocst B Xozje
peakiiy Teria, MPUBOZsLIiee K Pe3KOMY TOBBILLIEHUIO TeMIepaTyphbl CUCTEMbI

- TIPOL{eCC /103BYKOBOT'O TOPeHHsI, P KOTOPOM 00pa3syeTcsi ObICTPO MepeMelaroiiascs 30Ha
(dpoHT) XMHUeCKUX NpeBpallleHtH, a 3Heprys akTUBaLMK M10/jaeTCs B 30HY peakLiy 3a CyeT
MexaHu3Ma TeTIONPOBOJHOCTH

- PeXKUM TOpEeHHs1, B KOTOPOM T10 BeIlleCTBY pacripoCTPaHseTCs yAapHas BOJIHA, UHUI[UMPYFOIIas
XUMHUYeCKHe peakLii FOpPeHsi, B CBOI) 0uepe/ib, TIOJep>KHBatOLIHe ABIKeHHe yIapHOW BOJHEI 3a
CUéT BBIJEJSIFOLLETOCS B 9K30TePMHUUECKMX PeakUsX Teria, Tae PpPOoHT riaMeHn
PAaCIPOCTPAHSETCS CO CKOPOCTBIO 3BYKa OTHOCHUTETBHO MPOJYKTOB PeaKL[ U CO CBEPX3BYKOBOM
CKOPOCTBI0 OTHOCHUTETLHO UCXOJJHOTO BEI[eCTBa

- TIpOL{eCC Mepexo/ja OT JJAMUHAPHOTO TOPeHHs K TypOy/IeHTHOMY paclipOCTPaHeHMIO TJIaMeH!
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