degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

H.0. TUpPeKTOpa GU3TeX-MIKOJIbI
(u3uKH ¥ HCCICNOBAHNNA UM.
Jlanaay

A.A. BopoHos

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

MO0 AMCIUIIHHE: ®du3nka OBICTPONPOTEKAIOIINX Ia30IMHAMUYECKUX MPOILIECCOB
10 HAMPABJIEHUIO: [puknagHpie MaTemMaTHKa U Qu3nka
npopuiIb NOArOTOBKHU: OO6was u npukiagHas Gusznka

OdusTex-mkona QUMK U ucciaeqoBannil uM. Jlanaay
kageapa npobiiem 0€30IaCHOr0 Pa3BUTHS COBPEMEHHBIX YHEPIETHUECKUX TEXHOJIOTUI

Kypc: 1
KBAJM(PUKAIMA: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHui) - Dx3amMeH

AynutopHbix yacoB: 30 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 0 yac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 30 gac.
[ToaroroBka x sk3ameny: 30 yac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy cocTaBui: B.H. Cemenos, n-p ¢u3.-mar. Hayk, mpodeccop

[Iporpamma obcyxieHa Ha 3acefianu Kadeapsl mpodieM 6e30IacHOTO Pa3BUTHsI COBPEMEHHBIX YHEPreTUIEeCKIX
Texnoyorun 04.06.2020



AHHOTANMA
Nznoxensr poOiieMbl aHanm3a B3pbiBoOe30omacHOCTH ADC ¢ BOJO-BOISHBIMH pPEakTOpaMu. JTO MPOOIEMBI
(U3MKH TOpEHMsI B Ta30BBIX CMECSAX, TAKUX KaK BOJOPOJONAPOBO3AYIIHAS CMeCh. PaccMOTpeHBI OCHOBBI
TEOPHUH TOPEHUS, TUPOAMHAMHUKHI PEarupyIOIIEro ra3a, peUMbI TOPSHUS, HX XapaKTEPUCTHKH, YCIOBHS TOTO

WJIN MHOTO PeXHUMa PacHpOCTPaHEHHs TOPEHUS B IPOCTPAHCTBE.

1. lean u 3apa4un

]_le.]'lb AUCHUIIINHBI

*  OCBOGHHE CTyJACHTaMU (PyHIAMEHTAIbHBIX 3HAHUK TIO THAPOJMHAMHUKE, MpPOIeccaM TOPEHHS U
JIETOHAITUH Ta30BBIX CMECEH MPUMEHUTEIIEHO K TIpodiieMe BoopoHoM 6e3onacHocTr ADC;

*  M3yueHUE (PHU3MUYECKHX OCHOB M MEXAHH3MOB Pa3HBIX PEXKHMOB PaCIpPOCTPAHEHHS TOPEHUS B
MPOCTPAHCTBE U BBISIBIICHUE HauOo0JIee OMACHBIX ¢ TOUKH 3peHus Oe3onacHoctn ADC.

3agauu AU CHUIIHHBI

*  OCBOCHME CTyJACHTaMM 0a30BbIX 3HAHMH B O0JACTH XUMHMYECKOM KHHETHKH, (DU3NKH U XUMHUH

ropCHHA Ira30BbIX CMCCCﬁ;

° HpI/IO6peTeHI/Ie TCOPCTUUCCKUX 3HaHUii B oOjacTu r’MApOAMHAMUKKA — YAAPHBIC BOJIHBIL,

CBEPX3BYKOBBIE , JJ03BYKOBbIE TEUCHMUSI;

® HpI/IO6peTeHI/Ie CTyACHTaMH" 3HAHWM W HaBBIKOB KaUYE€CTBEHHOT'O aHAJIM3a B 3ajadax TruaApoANHaMHKH
n TeHJ'IO(l)I/ISI/IKI/I NOPUMCHUTCIIBHO K npo6ﬂeMe 0e30IMacHOCTH aTOMHBIX CTaHHHﬁ.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronux KOMHeTeHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN

I/IHI[I/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

OIIK-1 Bnaneer cuctemoii pyHIaMEHTaIbHBIX
Hay4YHbBIX 3HaHUH B o0yacTu
(u3MKO-MaTeMaTHYECKUX HayK

OIIK-1.1 3HaeT W cHocoOEGH  HCIONb30BaTh B
npo(eCCUOHANBHON  JIEATENBPHOCTH  (yHJAaMEHTAIIbHBIC
HAy4HbIC 3HAHUS B 00JaCTH (PU3NKO-MATEMATHICCKUX HAyK

OIIK-1.2 Cnocoben 00600mars U KpPUTHYECKH OIICHUBATH
OIBIT M PE3yJbTaThl HAYYHBIX HCCIICJOBaHUII B 00IacTh
npo(heCCHOHANBHOM ESTENbHOCTH

OIIK-2 Nmeer npeacrapieHre 00 aKTyalbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHAIBHOM JIeTENILHOCTH, CIIOCOOCH
Ha HAayYHOM S3bIKe (hOPMYIHPOBATH
npodecCUOHANBHBIC 3aJ1a4u

OIIK-2.1 NmeeT npeacTaBIeHAE O COBPEMEHHOM COCTOSTHUHU
WCCIICZIOBAaHUI B paMKax TEMaTW4YecKoil obmactu cBoel
npodecCuoOHaTbHON e TEIHHOCTH

OIIK-2.2 Crniocoben OIICHUBATh aKTyaJlbHOCTh
UCCIICIOBAaHUM B obnmactu cBoed mnpodeccrnoHanbHON
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-3 CniocoOeH BRIOMPATh U (HITH)
pa3pabaThIBaTh MOJXO/IbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccnoHamTbLHON
JIeATEIbHOCTH, YIUTBIBAsi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PEIICHHUS

OIIK-3.1 CrocobeHn aHanm3upoBaTh 3ajady, [JIAHUPOBATDH
MyTH peIeHus], MpeiaraTh U KOMOMHHUPOBATh CIOCOOBI
peleHus

OIIK-3.2 CrocobeH UCHONB30BaTh HCCIIEAOBATEIbCKHUE
METOJbl TIPU PEIICHUH HOBBIX 3a]a4, MPUMEHSS 3HAHHS B
pa3IMYHBIX 001aCTAX HAYKH (TEXHUKH)

OIIK-3.3 BiameeT aHaIUTHYECKUMHM U BBIYHUCIHTEIHLHBIMHU
METOJaMH pelIeHHs], TOHUMAeT U YYUTHIBAET HA MPaKTHKE
CpaHUIbl MPUMEHUMOCTH MOJYyYaeMbIX PEIICHUN

[TK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3a/1a4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh

[IK-1.2 CnocobeH  BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MaTeMaTHYecKue MOAEIH ISl ONUCAHUA H3y4aeMBIX
SIBIICHUI | TPOLIECCOB, OIICHUBATh KAueCTBO pa3paboTaHHON
MOJENN

[IK-1.3 CrnocobeH mNpuUMEHATh TeopeTHyecKkue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbl UCCIEAOBAHUN K KOHKPETHOMN

HOBBIE HAYYHBIE PE3yIbTaThI HAay4YHOM 3ajade W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaTh
[MK-3.1 Tlonumaer npuMHOUNBI pPabOTHl HUCIONB3YEMOTO
000opynoBaHUs (cienmanu3upOBaHHBIX MAaKETOB

[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢

MIPUKJIAJAHBIX TPOTPAMM)




HCCICNOBATC/IIbCKUM U UCLIbITA1ICIIbHBIM
obopynoBanueM (MpruOOpaMH U yCTaHOBKAMH,
CTIeATN3NPOBAaHHBIMH TAKETaMH PUKIIAHBIX
porpamm) B U30paHHON TpeMeTHON 00JIacTH

[IK-3.2 Criocoben MIPOBOJINUTH 3KCIIEPUMEHT
(MozmenupoBaHUE) C HCIIOIB30BAHHEM HCCIEI0BATEILCKOIO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocoOeH oOneHMBAaTH TOYHOCTh IOJyYEHHBIX
SKCIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaTOB

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOGHHS AUCIUIIMHBI 00y4alOIINecs JOIKHbBI
3HAThb!

* COBpEMEHHBIC IPOOIEeMbl (PU3UKH, XUMUU, MaTEMATHKH;

* TIOPSAKH YHCIICHHBIX BEJIMUUH, XapaKTepHbIC Ul PAa3IMYHbIX Pa3ieioB pU3MNKHU;

* TIOPSIKH TETIOQHU3NUECKHUX MapaMeTPOB BEIIECTB;

* TeopeTHYecKrue MoJeny (PyHIaMEeHTaJIbHBIX MPOIECCOB U SBICHUN B (PU3MKE U MPUIIOKECHUSX;

* (yHAaMEHTaIbHbIC TOHATHS, 3aKOHBI, TECOPUH KJIIACCHUECKOW U COBPEMEHHOW (DU3UKH;

* (pusndeckue acmeKThl MPOIECCOB FOPEHHS U JETOHAIMH T'a30BbIX CMECEH;

* XapaKTepHbIE 3HAYCHUS TEIIIO(YU3MIECKUX TapaMeTPOB MaTeprajoB, UCIONb3yeMbIX Ha ADC.
YMETh!

* a0CTparupoBaThCs OT HECYIIECTBEHHOTO MTPH MOACITUPOBAHUHN PEABHBIX (DHU3UYECKUX CUTYaIlUN;
. MOJIb30BAThCSl CBOMMH 3HAaHUSIMH JIISl PElIeHHS (QyHAaMEHTAIbHBIX, NPUKIAIHBIX 3a7a4 |
TEXHOJIOTHYSCKHUX 3a/1ad;
* TIPOM3BOAUTH YUCICHHBIE OLIEHKH 10 MOPSAKY BETUIHHBI;
* BUJETh B TEXHUYECKUX 3a/1a9aX (PU3UUECKOE COACPKAHUE;
* 0CBaWBaTh HOBBIC MPEJIMETHBIC O0JACTH U TEOPETHUECKHUE TIOAXO/IbI;
* 3¢ (heKTHBHO UCTIONH30BATh Ha MPAKTUKE TEOPETHUECKIE KOMIIOHEHTHI HAYKHU: TIOHATHUS, CYKICHUS,
YMO3aKITIOYEHU S, 3aKOHBI.
BJIAJETh:

* HaBBIKAMHU OCBOCHHS 0OJIBIIOTO 00beMa HHpopMaITH;

* KYJIBTYPOI MOCTaHOBKH M MOZACTHPOBAHMS (PMU3MUSCKUX 3a/1a4;

* METOJaMHM OLICHKU XapaKTepHBIX NapaMeTPOB MPOIECCOB;

* METOJIaMH MPOBEPKH C TIOMOIIBIO aHAIN3a Pa3MEPHOCTEH;

*  INPaKTHKOW HCCJIEAOBAHHMS M PELICHUS TEOPETUYECKMX M IPHKIATHBIX 33jad, OTHOCSIIMXCS K
npobieme 0e301acHOCTH aTOMHOW YHEPTEeTHKHY;

* METOAaMHM MCCIJICIOBAHUS THIPOANHAMUYECKUX TCYCHHI pearupyronux ra3os;

* METOJIaMHM aHaJK3a MPEAeIOB CYIECTBOBAHUS JICTOHAIINH B Ta3ax.

4. Coep:xanue JUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJCHHOI'0 HA HUX KOJMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM Y4eOHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 Bgenenne. 2 5
2 T'openne razoBbeIX cMecen. 10 7
3 VYrapHbI€ BOJIHEI. 5 5
4 JeroHanus ra3oBbIX CMECEH. 8 8
5 JeTonanus B nByx(haszHoit 5 5
ra3oKareyIbHON CHCTEME.
Nroro yacos 30 30
ITonroToBka k 3K3aMeHy 30 gac.




OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2. CopaepxaHue TUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemectp: 1 (Ocennwii)

1. Beenenue.

Bonoponnas 6ezomacHocts ADC.

2. T'opeHue ra3oBbIX CMECE.

Peakunu oxucienus Bonopoza. Llennoit mexanusm. Ilepuon nnaykumu.
Xumnueckas KuHeTHka. CKOpOCTH peaklui, XUMUYECKOE paBHOBECHUE.

3aBUCHMOCTh CKOPOCTH pEakIMW OT TEeMIEepaTyphbl. YIPOIIEHHAs KHHETHKA PEaKIuH,
«OpyTTO-peakuus. XapakTepHbIe TapaMeTphl, OTIHYAIOIINE PEaKIIUH TOPEHHS.

Pacnpoctpanenne  ropeHuss B mpocTpaHcTBe, Aedmarpaums.  HopmanbHas — cKOpOCTb
pacnpocTpaHeHus IUIaMEHH, OTHOLLIEHUE K CKOPOCTH 3BYKa.

3aKOHBI COXpaHEHMS AJIs CTAllMOHAPHOTO GpoHTa IIaMeHH. [lapaMeTpsl raza 3a ppoHTOM IIaMEHN.
Crpykrypa (hpoHTa IIIaMEHH.

PacnipocTpaHeHne njaaMeHu B KOHEYHbBIX 00beMax.

Haxnonusiii GppoHT ropeHust.

CamoyckopeHnue miaMeHu. HeyctoanBocTs GpoHTA TOpEHUSL.

3. YnapHbie BOJHBL.

OO0pa3oBaHue yIapHBIX BOJH MPH dBOJIONKH 00nbIuX Bo3myIeHui. [llupuna ynapHoro ¢ponra.
CoortHortrenust ['roroduo.

VYnapHbele BOJHBI MalOW WHTEHCUBHOCTH. HampaBieHue W3MEHEHUs BEJIMYHMH B YIAPHOU BOJIHE.
VYnapnas aguabara.

AcUMITOTUYECKOE MOBEJACHUE yIApHBIX BOJIH. BonHa pa3zpexeHust.
4. JleToHalus Ta30BbIX CMECEH.

VYnapHbie BOJHBI B pearupytomiem raze. CTpykrypa QpoHTa AeTOHALUH.

Pemenne ypaBHEHU 1115 CTAlIMOHAPHOTO MOTOKA ¢ HarpeBoM. Pexxum Yenmena-)Kyre u nepeckartsie
PEXKUMBI.

[MapameTpbl neToOHAIMH B IOJIUTPOITHOM Ta3e. JleTtoHanmonHas ajguadara.
PacnipocTtpanenue neTOHAIIMOHHOM BOJTHBI. ACUMIITOTHYECKAs CTPYKTYpA.

KoHueHTpanmoHHble  Ipefensl  pacHpocTpaHeHWs — IlaMeHu U JgeToHauuud.  CKoOpocTh
pacnpocTpaHEeHHs Ha Mpenere.

HeycroitunBocth netonanuu. TpexmepHas CTpyKTypa JETOHALUH.
Kputnueckast sHeprusi MHULIUUPOBAHHUSL.

5. detoHanus B AByx(a3HOM ra3oKaneirbHON CUCTEME.

OcHOBHBIEC ypaBHEHHS.

3aMbIKaIOINe COOTHOILICHHS.

YcnoBus CylIeCTBOBAHUS IETOHAIIMU B AByX(a3HOI CUCTEME.
MeyieHHbIE JETOHALIMOHHBIE PEKUMBI B IByX(pa3HbIX cpefax.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HE00XOXMMOM AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0)




Heobxonumoe obopynoBaHue Jist JISKIHUN: yueOHas ayTuTOPHS, OCHAIIEHHAs KOMIIBIOTEpPOM U
MYJIBTUMETUHHBIM 000pyI0BaHUEM (TIPOEKTOP, 3BYKOBAsi CUCTEMA).

Heobxonumoe nporpammuoe obecnedenue: oducHbii maker OpenOffice muist npe3eHTanuii.
ObecnieueHre caMOCTOSTEINBHON paboThl — JocTyn B VIHTEpHET, 6a3bl JaHHBIX 110 HAYYHBIM JKypHAJIaM.

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. duddysus u termonepenavya B xumuieckor kuaeruke [Texer]/[l. A. ®pank-Kamenenkwii , -M.,
Hayxka, 1987
2. Teopernueckas ¢usuka [Tekcr] : B 10 T. T. 6 : I'maponunamuka : yue0. mocodue i By30B : peK.
M-Bom obOpazoBanus Poc. @eneparnuu / JI. J1. Jlanaay, E. M. JIudmmn ; nox pen. JI. I1. [TuraeBckoro
.— 5-e m31., crepeorurr. — 3-e us., nepepad. — M. : @usmarnur, 1986, 1988, 2003, 2006 .— 736 c.
3. JleroHanusi KOHACHCUPOBAHHBIX U ra3oBbix cucteM [Tekct], coopuuk/ots. pen. 10. B. ®ponos , -M.,
Hayxka, 1986
4. Teopus neronaruu [Tekct] / 5. b. 3enpnoeuy, A. C. Komnaneen - M.T'octexuznar, 1955
5. Cemenos, B.H. HoBblli MexaHN3M pacnpoCcTpaHeHUs TOPCHUS B AByX(a3HBIX ra30KareIbHbBIX
cucremax // 3Bectus akanemun Hayk. Cepust Onepreruka. Ne 3. 2004. C. 3 11.

JomnonHurenbpHas auTeparypa
1. Hlenkun, K.M. HeycroitunBocTh ropeHus u AeToHauuu razos. / Yenexu @usnueckux Hayk. 1.87.
BbIn.2. 1965. C. 273 302.
2. DOnwoe b., [openue, mams u B3pbIBH B Tazax. / Oupbe b., JIbrouc I. // M.: Mup, 1968.
3. UBanpaes, A.W. 'azoBas muHamMuka MHOTO(A3HBIX Cpell. YAapHbIE U JETOHAIIMOHHBIE BOJIHBI B
razop3Becsx / A.M. UBannaes, A.I. Kyrymes, P.Y. Hurmarynun / Utorn Hayku u texauku. Cepust
MeXaHUKa KUAKOCTH U ra3a. 1.16. 1982. C. 209-287.
4. TontkoBckast, B.T. Xumunueckas ¢u3nka ropeHust 1 B3pbiBa. [OpeHne ra30B 1 HaTypaJbHBIX
toruB. / B.T. TonrkoBckas, H.M. O3eprosckas, A.H. [leperynos //UYepuoronoska. 1980. C. 14.
5. Flame Acceleration and Deflagration-to-Detonation Transition in Nuclear safety. Nuclear Energy
Agency, NEA/CSNI/R(2000)7. 2000.
6. Brailovsky, G. Sivashinsky Hydraulic Resistance and Multiplicity of Detonation Regimes.
Combustion and Flame 122. 2000. P. 130-138.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

http://www.edu.ru — ¢penepansubiii mopran «Poccuiickoe oOpazoBaHue.
http://benran.ru —6ubnmnoTeKa MO €CTECTBEHHBIM HaykaM Poccuiickoil akajeMun Hayk.
http://lib.mipt.ru/ — snexrponnas 6udnuorexa dusrexa.

http://elibrary.ru/ - HayuHas nekTpoHHas OMOIHOTEKA.

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILIMHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha 3aHsTHAX HCIIONB3YIOTCS MYIBTUMEIUITHBIE TEXHOJIOTUH, BKIIIOUasl AEMOHCTPALHIO Mpe3eHTauni. B
MPOLIECCe CaMOCTOATEIBHOM PabOThl 00YUArONIMXCS BO3MOXHO HCIIOJIB30BAHNE TAKUX MPOTPAMMHBIX
cpeacts, kak OpenOffice Mathcad, Scilab u np.

9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CTyneHT, M3y4aroluii JaHHBIA KypcC, NOIDKEH C OJHOM CTOPOHBI, OBNAJETh OOIUM MMOHSTHHHBIM
anmnapaToM, a ¢ Apyroil CTOPOHBI, JODKEH HayYUThCA MPUMEHATh TEOPETHUECKUE 3HAHMS Ha NPAKTUKE
JUIs PELIEHUs IPAKTUYECKUX 3ajad.

[TockonbKy B X0 3aHATUH MPOBOIUTCS 00CYXAEHNUE COBPEMEHHBIX aKTYaJbHBIX MpoOiieM (PU3HKH U
SHEPreTHKH, HE B IOJHOM Mepe OTPaKCHHBIX B CYIIECTBYIOIIMX y4eOHHKAaX M Y4eOHBIX MOCOOMSX,
MOCeIEeHNE 3aHATUH SIBIISIETCS] HEOOXOAMMBIM YCIIOBHEM JUIS YCIICIIHOTO YCBOGHUS MaTepuania.



VYenemHoe  OCBOGHHME Kypca TpeOyeT HampspDKEHHOW —caMOCTOSTeNbHOW  paboThl  CTYIEHTA.
CamocrosiTenbHas padoTa BKIIIOUAET B ceOs:

* YTECHHUE U KOHCIIEKTHPOBaHHE PEKOMEHIOBAHHOMU JINTEPATYPHI,

*  mpopaboTKy y4ueOHOro marepuana (IO KOHCIIEKTaM JIEKIMH, y4eOHOW M Hay4dHOH JuTeparype),
MOATOTOBKY OTBETOB HAa BOIPOCH, TNpPENHA3HAYEHHBIX [UII  CaMOCTOSITEIBHOTO  H3y4YCHHS,
JI0Ka3aTeJIbCTBO OTIEJbHBIX YTBEPKIECHUM, CBOMCTB;

* TOATOTOBKY K AK3aMEHY.

PyKoBOACTBO M KOHTPOJIb 32 CaMOCTOATENBHOM paboTOM CTyIeHTa ocylecTBisercs B Qopme
MHIUBUYaTbHBIX KOHCyabTalMid. C 1enpio ynyOIeHHOTo M3yueHMs TeX WM MHBIX pa3[enoB Kypca
CTYACHTaM MOTYT OBITh IPEIJIOKEHBI CIICIIHATBHBIC TEMBI JIJISI CAMOCTOSTEIIBHOM PaOOTHI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA
npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kageapa npobiiem 0€30IacCHOrO Pa3BUTHS COBPEMEHHBIX YHEPIETHUECKUX TEXHOJIOTUI
Kypc: 1
kBaTuuKkanus: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHuil) - Dx3aMeH

Pa3zpaGoTunk: B.H. Cemenos, 1-p ¢u3.-mar. Hayk, mpodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Bnaneer cuctemolt pyHIaMeHTaTBLHBIX
Hay4YHBIX 3HAHUH B 00JacTH
(hu3HMKO-MaTeMaTHIECKUX HAyK

OIIK-1.1 SHaer © CIOCOOEH  HCHONIL30BaTh B
nmpoeCCHOHANBPHOW ~ NIeATENhbHOCTH  (PyHIaMEHTaTbHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Crmocoben 0000mmaTe ¥ KPUTHYECKH OILCHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX MCCIICJOBAHUII B 00JacTh
mpoeCCUOHATBHOM IEATELHOCTH

OIIK-2 Nmeet npeacrapieHne 00 aKTyalbHBIX
mpobiemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCUOHANBHON NesTENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBAThH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.1 NmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2.2 Crniocoben OLICHUBATh aKTyaJIbHOCTh
WCCIIeZIOBAaHU B obnmactu cBoel mpodeccrnoHanbHON
JEATEIILHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-3 CniocobeH BbIOMpaTh 1 (MIIN)
pa3pabaThIBaTh MOJAXO/IBI K PEIICHHIO THITOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHansHon
JEATEIILHOCTH, YYUTBIBAsI OCOOCHHOCTH U
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 CrocobeH aHamu3upoBaTh 3ajady, [JIAHUPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHHUPOBATh CIIOCOOBI
peleHus

OIIK-3.2 CnocobOeH WHCIIOIb30BaTh HCCIIENOBATEILCKUE
METObl NPHU PEIICHUN HOBBIX 3a]ad, NPUMEHSsS 3HAHWS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Brnameer aHaIUTUYECKUMUA U BBIYUCIATEILHBIMUA
METOJJaMU pEIICHMs], TOHNMAeT U YYUTHIBACT HA MPAKTHKE
IPaHUIBl TIPUMEHUMOCTH MOTy4YaeMbIX PeIICHUN

[IK-1 CnocoGen cTtaBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIEA0BATh MaTEMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThI

[IK-1.2 CnocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM JUIsl OIUCaHMA H3y4aeMbIX
SIBIICHUH U MPOLIECCOB, OLICHUBATh KAU€CTBO pa3paboTaHHON
MOJENN

IMK-1.3 CnocobeH NpUMEHATh TeopeTHueckne W (W)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHMN K KOHKPETHON

IMK-3 Cniocoben npodeccnoHaabHO paboTarh ¢
MCCIIEIOBATEIbCKAM H UCTIBITATEIIbHBIM
obopynoBaHreM (MpruOOpamMH U yCTaHOBKAMH,
CTIeATN3UPOBAHHBIMH TAKETAaMH PUKIIATHBIX
porpamMm) B U30paHHON TpeMETHON 00JIaCTH

Hay4yHOM 3ajade U  HHTEPIPETUPOBATh  I10JIyYEHHbIE
pe3yapTarhl

[IK-3.1 Ilonumaer npuHOUNBI pPabOTHl HCIOIB3YEMOIO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TIPOTPaMM)

[K-3.2 Criocoben MIPOBOJIUTH SKCIIEPUMEHT

(MozmenupoBaHUE) C HCIIOIB30BAHHEM HCCIEI0BATEIHCKOIO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocoOeH oOneHMBaTH TOYHOCTh IOJyYEHHBIX
AKCIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaToOB

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pesynsrare wnsyuyeHus AMCHUMIUIMHBI «Pu3nka OBICTPONPOTEKAIOUIMX Ta30JMHAMHUYECKUX MPOLECCOBY

00yJarouics JTOIDKEH:

3HAThb:

* COBpEMEHHBIC IPOOIEMbI (PU3UKH, XUMUU, MATEMATHKH;

* TOPSAKH YHACICHHBIX BEJMUUH, XapaKTePHBIC LIS PAa3TMYHBIX Pa3ieioB PH3HKH;

* TOPSAKH TETUIOPU3NUECKUX MTAPAMETPOB BEIIECTB;

* TeopeTHYecKrue MoJenH (PyHIaMEHTaJIbHBIX MPOLECCOB U SBICHUN B (PU3HUKE M PUIIOKCHUSX;
* (yHIameHTaIbHBIE OHATHS, 3aKOHBI, TEOPUH KJIACCHYECKON M COBPEMEHHOH (hu3nky;

* (u3nUecKe acleKThl MPOLECCOB TOPEHUS U IETOHALIMH I'a30BbIX CMECei;

* XapaKTepHbIE 3HAYCHUS TeIIO(QU3MIECKUX MTapaMeTPOB MaTepHUajoB, UCIONb3yeMbix Ha ADC.

yMeThb:




* a0CTparupoBarhCs OT HECYIIECTBEHHOTO IIPH MOJICIIMPOBAHNY PEAIbHBIX (PM3NYECKUX CUTYaIHH;
. NOJIB30BAaThCSI CBOMMHU 3HAHMSAMH JUIS pemieHus (yHAaMEHTAIbHBIX, MPUKIATHBIX 3a1a4 H
TEXHOJIOTUYECKUX 3a]1a4;
* MPOU3BOAMTH YHCIICHHBIC OIICHKH 10 MOPSAKY BETHYHHEL,
* BUJICTh B TEXHMYECKHUX 3aJa4ax (PU3MIECKOE COACPIKAHKE;
* OCBaMBaTh HOBBIC MIPEIIMETHBIC 00JIACTH U TEOPETUICCKHE TTOIXOMBI;
* 3(dexTHBHO UCTIOIB30BATh HA MPAKTHKE TCOPETUUCCKHE KOMIIOHEHTHI HAyKH: IOHATHS, CY>KICHHUS,
YMO3aKJIIOUYEHHSI, 3aKOHBI.
BJIA/IETh:
* HaBBIKAMH OCBOEHHS OOJIBIIOTO 00beMa HH()OPMALIUH;
* KyJIBTYpO#l OCTAHOBKU M MOJCIMPOBAHUS (PU3HUESCKUX 3a/1a4;
* METOJAMH OLICHKH XapaKTEPHBIX MapaMEeTPOB IPOLECCOB;
* METOaMH IIPOBEPKH C IIOMOIIBIO aHAJIN3a Pa3MEPHOCTEIf;
*  TPAKTHKOW HCCIICJOBAHUS W PEIICHHS TEOPETUYECKUX W MPUKIATHBIX 3a/1ad, OTHOCSIIUXCS K
npobiemMe 6e30MacHOCTH aTOMHOW YHEPTETHKY;
* METOIAMH UCCIIECOBAaHHS THAPOANHAMUYICCKUX TSUCHUH pearupyronIux ra3os;
* METOaMM aHaJIN3a MIPE/ICJIOB CYIIECTBOBAHMUS JCTOHALIMH B ra3ax.

3. IlepeyeHb THNOBLIX (IIPHMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKyIleMy KOHTPOJII0

3amaHus UIsi CaMOCTOSITETTbHON paboThI:

1. JaTe OLIEHKY CKOPOCTH paclpoCTpaHEHus ropeHus (neduiarpanuu) B ra3zoBoil cmecu. BriBecTn
rapaMeTpbl CTAallMOHAPHOI BOJIHBI I'OPEHUS Ha OCHOBE 3aKOHOB coXpaHeHus. OIpelnesuTh CKadoK
JIaBJICHUS 32 BOJIHOM TOPEHUSL.

2. OHpe)_IeJ'II/ITL HarpaBJICHUC HU3MCHCHUA BCJIIMYUH B y;[apHoﬁ BOJIHE MaJoi AMILUIATYAbL C
HCIIOJIb30BAHUEM BTOPOI'0 Ha4yajia TCpMOJANMHAMUKU.

3. BeiBectu coorHomieHus [toronno Ha ymapHom ¢poHTte. [locTpouTth ymapHyro aauadary u
OIPEAEINTh OTHOIIEHNE CKOPOCTH ra30BOT0 ITOTOKA K CKOPOCTH 3BYKa MEpEA U 3 yIapHOH BOJIHOM.

4. BeiBecTH ypaBHEHHS IJI1 CKOPOCTH Ta3a B CTAI[MOHAPHOM ra30BOM IIOTOKE C MOJBOJOM TEIJIOBON
sHepruu. [locTponuTs MOIENH IETOHAIMOHHON BOTHBI. OINpeNenuTh HAIIPpaBIeHHe U3MEHEHHS BETMYNH
BO ()pOHTE IETOHAIIMOHHOW BOJIHBEI.

5. OOBSICHHUTH SIBIICHUE TIPENIETHHOTO pacxoia W KpHu3Huca TeIulonepeaadd B CTAIIMOHAPHOM ITOTOKE C
nofaBoAoM Teruia. OOBSCHUTH pa3iUuuMe PEKUMOB JCTOHAIIMU — TMEPEecKAroro H pPexnMa
Yenmena-Kyre.

6. llocTtpouTh IETOHAMOHHYIO aauadary W BHIBECTH CBOMCTBA JETOHALMOHHOW BOJIHBI HA OCHOBE
3aKOHOB coxpaHeHus. [lokazaTh eMHCTBEHHOCTh U BbIAEICHHOCTh peskuMa Yenmena-Kyre.

7. BbiBecTH 3aKOHOMEPHOCTH JBOJIOUUH NMPOQWIS CHIBHOTO (HEITMHEHHOro) BOSMYILCHHS B rase.
Omnpenenuts CKOPOCTh PacIpOCTPAHEHUS] TOUYKU MPO(WISs C HOCTOSHHOM IUIOTHOCTBIO U CKOPOCTBIO
YaCTHII Ta3a.

8. BeiBecTH acuMnTOTHYECKHH NPOGHMIL JIIOOOr0 BO3MYIIECHHS OONBIIONW aMImUTYAbl (yoapHOH
BOJIHBI). ACUMIITOTHYECKHI PO(UIb AETOHAIIMOHHON BOJIHBI

4. lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

Bompocsr k ax3ameHy B 9 cemecTpe:

. O6pa3OBaHI/I€ BOAOpOAa Ipu TSOKSIION aBapyuH U OIMaCHOCTH B3phbIBaA.

. Hp06J1eMa pacupoCTpaHCHUA BOAOPOAa U O6pa30BaHI/I$I TOprovux CMecCeH.
. Kuneruka pCaku OKHUCJICHUA BOAOPOJA. HeHHOﬁ MCXaHU3M.

. YHPOH_IGHHaSI KHHCTHKA PCAaKIIMU OKHUCJIICHUA BOAOPOAA. BPYTTO—peaKL[I/IH.

1

2

3

4

5. CkopocTu peakuui, 3aBUCUMOCTb OT TEMIIEPATypHl.

6. XapakTepHbIe MapaMETPhI, OTIINYAIOIINE PEAKIIUY TOPEHHS OT IPYTHMX XUMHUYECKUX PEAKLIUN.

7. PacnpoctpaneHue ropeHus B IpocTpaHcTBe. MexaHn3M Nepeaayn HarpeBaHus npu aediarpauuu.
8. HopmanbHast cKOpoCTh pacnpocTpaHeHus iaMeHl. OTHOIIEHHE K CKOPOCTH 3ByKa.

9. 3akoHBI COXpaHEHUsI Ul cCTallMOHapHOTO (poHTa r1aMeHu. [lapameTpsl raza 3a GpOHTOM IJIAMEHHU.
1

0. PaCHpOCTpaHeHI/Ie IJIaMCHHU B pa3HbIX YCIIOBUAX. PaCHpOCTpaHeHI/Ie OT 3aKpPLITOI'O KOHIIA Tp}I6BI.



11. JIBwkeHue raza nepes GpoHTOM TUIAMEHH.

12. HeycTrol4rBOCTh TIIAMEHH. YCKOPEHHE TOPEHUS PH UCKPUBIICHUH (PpOHTA.

13. CamoyckopeHue miiaMeHH B TpyOax U B OTKPBITOM MPOCTPAHCTBE.

14. ITonsTHE O AETOHALIMY KaK O APYTOM CIIOCO0€ pacIpOCTpaHEHHs TOPEHNUSI.

15. YnapHas BonHa - MEXaHU3M HarpeBa roprodeil cMecH.

16. Ynapusie BoaHbl. OOpa3oBaHKe yJapHBIX BOJIH IPH IBOJTIOUNHU OOIBIINX BO3MYIIEHHH.
17. 3agaua o mopurHe.

18. 3axkoHbI coxpaHeHus Ha ckauke. CootHomenus [ toronno.

19. Annabara [lyaccona u ynapHas aauadara.

20. Hampapnenne naMeHeHNs BEIMYMH B yaapHoOH BoiHe. Yucna Maxa rmo 06e CTOpOHBI OT CKavKa.
21. YnapHast BOJIHA B pearupyrolieM rase.

22. 30Ha TOpeHus 3a yAapHOI BOJHOW KaK CTallMOHAPHBIN MOTOK raza ¢ MOABOIOM TeIla.
23. Kpusuc Temnonepeaayu.

24. Ctpykrypa AeTOHAMOHHON BoiHbI. HarnpaBinenue n3aMeHeHus: BeJIMYMH B 30HE TOPEHUSI.
25. Ilepecxkaras aeroHarus u pexum Yenmena-Kyre.

26. Jleronamnonnas aguabara. Touka Yenmena-XKyre.

27. IlapameTphl €TOHAIMOHHOW BOJIHBI B H/I€aJIbHOM Ta3e.

28. CunpHas BonmHa. ComocTaBieHUE C MapaMeTpaMHy ra3a B INIAMEHU

29. PacipocTpaHeHue 1eTOHAIIMOHHOM BONHEI. Pexxum Yenmena-Xyre.

30. ABTOMOJIE/IbHAS BOJIHA Pa3peKEHU.

31. HeycToW4rBOCTh IETOHAITMOHHOTO (POHTA.

32. TpexmepHas CTpyKTypa JeTOHALMU. S[dercras CTpyKTypa.

33. KoHILEHTpalMOHHbIE TIPENENbl PACIPOCTPaHEHHA TIJIaMeHH U jAeTtoHanuu. CKOpoCTh
pacmpocTpaHeHHUs Ha MpeJeie.

[Ipumep sK3aMeHAIOHHOTO OMIeTa

1. OGpazoBaHue BOOPO/IA TIPH TSAKEION aBapruHu M OMTACHOCTH B3PHIBA.
2. 3amava o MopIIHE.

3. ABTOoMoOJIenbHAS BOJTHA Pa3PEKCHUS.

Kputepuu orieHuBaHus
CryaeHT moiry4aer:
otieHKy oTinyHO(10), eciii MOTyYCHBI OTBETHI HA TPU BOIIPOCA, HET 3aMCUaHHA.
OLICHKY OTIMYHO(9), €CITU MOJTyYeHbI OTBETHI HA TP BOIPOCA, ECTh OT/ICIbHBIC 3aMCUAHNS.

OLCHKY OTHH‘IHO(S), CCJIM IMOJYYCHBI OTBCTHI HA TPpH BOIIPOCA, €CTh CYHICCTBCHHBIC 3aMCUAHUA U (I/IJ'II/I)
OIIMOKHU B BEIYHCIICHHUSX.

OLIEHKY X0pol110(7), €ciIy IOIy4eHbl OTBETHI Ha JIBa BOIIPOCA, HET 3aMEYaHUi
OLIEHKY X0po1110(6), eciiy NOIy4eHbl OTBETHI Ha /IBa BOIIPOCA, €CTh OT/IEJIbHbIE 3aMEUaHuUs

OLIEHKY XopouIo(5), eciy MoIy4YeHbl OTBETHI Ha [Ba BOIIPOCA, €CTh CYLIECTBCHHbIEC 3aMEUaHMs U (WIIN)
OIIMOKH B BEIYUCIICHUSX.

OLCHKY yI[OBJ'IeTBOpI/ITeJ'ILHO(Al-), CCJIM ITOJIYUCH OTBCT HAa OAUH BOIIPOC, HCT 3aMCYaHMI
OLCHKY yI[OBJ'IeTBOpI/ITeJ'ILHO(?)), CCJIM ITOJIYUCH OTBCT Ha OAUH BOIIPOC, CCTh 3aMCUYAHUS

OLICHKY Hey,Z[OBJ'IeTBOpI/ITeHBHO(Z), CCJIM NPAaBUWIBHBIC OTBCTBI Ha BOIPOCHI OTCYTCTBYIOT, HO CTYACHT
IMOHUMAET U MOKET OOBSICHUTH CMBICT BOIIPOCOB.

OLICHKY HEYJOBJIETBOPHUTENIBHO(]), ecii mpaBMIIbHBIE OTBETHI Ha BONPOCHI OTCYTCTBYIOT, CTYAEHT HE
MOXeT 0OBSICHUTH CMBICII 33JJaHHBIX BOIIPOCOB.

5. MeTonuueckne MaTepuajbl, onpeaeasonie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(Wy1M) oNbITA AESITEILHOCTH

JUis ;aHHOTO Kypca NPUHATA ClIeyolas poLeaypa OLleHUBaHUs:

CryneHT nosyyaeT Tpu BOIpOCa, U TOTOBUTCS HE MEHee 45 MUHYT.

I[Ipy 3TOM OH MOXET IIOJIB30BaTbCA IPOrPAMMON  Kypca, KOHCIEKTOM JIEKUUW W CHPAaBOYHOU
JIUTEPaTypOu.

Omnpoc cryneHTa He IPEeBbILAcT | aCTPOHOMUYECKOTO Yaca.



