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[Iporpammy cocraBui: M.H. Bacunbes, I-p TeXH. HayK, mpodeccop

[Iporpamma obcyxneHa Ha 3acefjanni KadeIpbl JIOTUCTHYECKUX cucTeM U TexHonorui 04.06.2020



AHHOTANMA

B kypce paccmarpuBarotrcs obmiasi opranuzanus o0ydenus ctygeHTroB MOTU no marucrepckoil mporpamMme
«Ily4xoBO-TIJIa3MEHHBIE CUCTEMBI M TEXHOIOTUW». JlaeTcs obluee mpeacTaBieHHe O COACPXKAHUN TUCIHUILIINH,
BKJIIOYCHHBIN B y4eOHBIN MJIaH MO JaHHOMY HpoQuiro B pamkax HanpasieHus «I[IpukiagHble MaremaTHka U
¢uzukay. [laerca nndopmanus o remaruke HUP npu BbIMONHEHNN HHOAUBUAYAIBHBIX U TPYIIIOBBIX YU€OHBIX
IIPOEKTOB, a TaKXE IIPOEKTOB, KOTOpbIE BBIIOJIHIIOTCS CTYIEHTAMH IIpU IOIrOTOBKE MAaruCTEPCKHUX
nuccepraunii. M3mararorcs 0a3oBble  (U3MYECKHE, XUMHYECKHE M TEXHMYECKHWE NPUHLUNBI PabOTHI
MYYKOBO-IIJIa3MEHHBIX CHCTEM pa3IMYHOro Ha3HaueHHdA. lIporpammoil ydeOHOro Kypca NpemyCMOTPEHO
3HaKOMCTBO CTYIACHTOB ¢ 000pylIOBaHHEM U MPUOOpPaMH, UCHOIB3YEMBbIMU TPU MPOBEICHUN IKCIIEPUMEHTOB,
0COOCHHOCTSIMH JKCILUTyaTallud OCHOBHBIX M BCIIOMOTATEJIBHBIX CHCTEM 3KCHEPHUMEHTAIBHOTO KOMIUIEKCa U
MPOBEICHHUE PAZa CAMOCTOSITEIbHBIX U3MEPEHUI Ha pa0OTAIOMINX YCTAHOBKAX.

1. leau u 3apa4u

eap AUCUMNIMHBI

O3HaKOMHUTb CTYIEHTOB C TEXHUKOM TI€HepaluMd 3JIEKTPOHHO-IIYYKOBOW IUIA3bl, METOAAMU
HCCJEIOBAaHUS €€ CBOMCTB M OCHOBHBIMHM IPWJIOKEHUSMHU JJIEKTPOHHO-IIYYKOBOM IUIa3Mbl B
IIPOU3BOJICTBEHHBIX U a3POKOCMUYECKUX TEXHOIOTUSX.

3agauu AU CHUIIHHBI

® I[eMOHCTpaLII/IH CTyACHTaM pa6OTLI ITYYKOBO-IUIa3MCHHBIX CUCTEM, HMCIOIIUXCA B HAJHWYUH Ha
Ka(’pe):[pe JIOTHCTUYECKUX CUCTEM MU TCXHOIOTHI.

* (O3HakomiicHUE CTYACHTOB C HAIIPABJICHUAMU IPCAINOIaracMbIxX HUP u y‘le6HBIX MPaKTHUK.

» PaszpaboTka 3ajaHuii Ha BBIOJHEHHE WHAMBHIYaJbHBIX U TPYIMIIOBBIX MPOCKTOB, MOMJICKAIINX
peanu3anMu B TEUEHHWE TIEPBOrO Tojga OOydeHHs B  Marucrparype 0  Iporpamme
«ITyukoBO-T1JIa3MEHHBIE CHCTEMBI U TEXHOJIOTHH.

2. llepedyens popmMupyemMbIX KOMIETEeHUHH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NuaukaTopsl JOCTHKEHHS] KOMIIETEHIINH

YK-1.1 Ananu3upyet npoOIEMHYIO CUTYAIHIO KaK CHCTEMY,
BBISIBJISISL €€ COCTABIISIOLIME U CBSI3U MEXKIY HUMH

VYK-1.2 OcymecTBisier MOWCK BapUaHTOB  PELICHUSA
. |mocraBmeHHOW  HpPOONEMHOM  CHUTyalluM Ha  OCHOBE
YK-1 CriocoGeH ocymecTBIsATh KpUTHUECKUN
. JOCTYTHBIX UICTOYHUKOB HH(pOpMaH
aHaJn3 NpOoOJIEeMHBIX CUTyalluii HA OCHOBE
YK-1.3 PazpabarbiBaet CTpaTeruio TOCTHKEHUS

CHUCTEMHOTO TIOIX0/1a, BBIpadaThIBaTh

CTpATernio HeﬁCTBHﬁ IOCTABJICHHOMW IHCJIM KaK II0CJICAO0BAaTCIIbHOCTL IIIAaros,

MpenBUIA pe3ylbTaT KakIOT0 W3 HHUX W OILEHHWBas HX
BJIMSHHE HA  BHEIIHEE  OKPYKEHHUE  IIAaHHUPYyEeMOM
JESTENbHOCTH W Ha B3aUMOOTHOIIEHHUS yYaCTHUKOB 3TOM
JIeATCIbHOCTH

OIIK-1.1 3HaeTr W© CIOCOOEH  HCHONIL30BaTh B
nmpo)eCCUOHANBEHOW  NIeATEeNhbHOCTH  (PyHITaMEHTabHBIC
Hay4HbIC 3HaHUS B 00JacTH (U3NKO-MATEMATHIECKUX HAyK

OIIK-1 Bnaneer cuctemoii pyHIaMeHTaIbHBIX
Hay4YHbIX 3HaHUH B o0sacTu
(u3MKO-MaTeMaTHYECKUX HAyK

OIIK-1.2 Crmocoben 00001maTe ¥ KPUTHYECKH OILEHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX MCCIICJOBAHUII B 00JacTH
mpoeCCUOHATBHOM IEATEILHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUTLTHHAPHBIC CBSI3U B OOJIACTH
MaTeMaTHuKH ¥ (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
peleHny 3a1a4 MpoQecCuoHaNbHON e TeIbHOCTH

[IK-1 CnocoGen ctaBuTh, hOpMann30BHIBATH U
pemIarh 3aJa4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIEA0BATh MaTEMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAay4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIE PE3yJIbTaThl

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 akTyaJdbHBIX pe3yJbTaTax MCCIe0BaHUN B
paMKax TeMaTW4YeCKOW OOJACTH CBOEH MpodeCCHOHATLHON
IEITEILHOCTH




[MK-2 CriocobeH caMOCTOsTENTHHO WK B [MK-2.1 Cnoco0eH TuIaHUpOBaTh ¥ MPOBOJAWTH Hay4dHBIC
KadecTBe 4JieHa (PyKOBOAMUTEIS) MaJIOTO HCCJICAOBAHUS CaMOCTOSITENIbHO MM B COCTaBE€ HAy4HOTO
KOJIJIEKTHBA OPTaHU30BbIBATh U MIPOBOIANTH KOJIJIEKTUBA

HAY4YHBIC UCCIICAOBAHUSA U UX anp06auI/Ho

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)

B PE3YIBTATC OCBOCHUA JUCHUTIIIAHBI O6y‘{aIOH_II/I€C$I JOJI>KHBI

3HAaThb:

YMETB:

* 00I1mue cBeJeHHs O MPUHLIMIAX ACHCTBUS M KOHCTPYKLHUAX ITyYKOBO-TJIA3MEHHBIX YCTAaHOBOK;

* OCHOBHBIE NPHEMBbI pabOTHI HA IyYKOBO-IUIA3MEHHBIX YCTAaHOBKAX, O0COOEHHOCTH MX JKCIUTyaTalluH
U TEXHHUUYECKOTO OOCITyKUBAHHUS;

. METOJbl M3MEPEHHUs] OCHOBHBIX IapaMETPOB, XapaKTEPH3YIOIIUX PEXHUMBI  PabOTHI
ITyYKOBO-IIJIA3MEHHBIX - YCTaHOBOK M CBOMCTBA 3JEKTPOHHO-NIYYKOBOH IUIa3Mbl, a TAaKXE METObI
00paboTKM JaHHBIX, TOJYYAEMBIX C IEPBUYHBIX 1aTYHKOB;

. OCHOBHBIE IIapaMETPbl W ILENEBBIE XaPaKTEPUCTHUKU ITyYKOBO-IIJIA3MEHHBIX CHCTEM
TEXHOJIOTUYECKOI0 Ha3HAUCHMUS.

. IPUMEHATh Ha IPAKTUKE OCHOBHBIE IIOHSTHS,  MUCIIOJIb3yEMblE IIPU aHAJIM3€ U CHHTE3E
ITyYKOBO-IIJIA3MEHHBIX CHCTEM;

. BBIOMpAaTh ONTUMAJIBHBIN CHOCOO TOCTAHOBKHM AKCIIEPUMEHTOB Ha ITy4KOBO-IUIa3MEHHBIX
YCTaHOBKaX;

. [IPOM3BOJUTH UHUCIICHHBIE OLEHKH II0 HOPSAKY BEJIMYMHBI KIIIOYEBBIX XapaKTEPUCTHK
ITyYKOBO-IIJIA3MEHHBIX YCTAaHOBOK;

. dbopMynMpoBaTh IOCTAaHOBKY 3aJad OKCIEPHUMEHTAJIbHOTO  HCCICIOBAaHHS  CBOWMCTB
UIEKTPOHHO-ITyYKOBOW IUIa3Mbl W €€ IPUMEHEHUS B IPOU3BOACTBEHHBIX U a’POKOCMHUYECKHUX
TEXHOJIOTUSIX;

*  ompenenars (YTOYHSATH) METOIbI PEHICHUS 3a/ad 3KCIEPUMEHTAIBHOTO HCCIEIOBAHUS CBOMCTB
JIEKTPOHHO-IIYYKOBOM IUIa3Mbl W €€ IIPUMEHEHHUS B IIPOU3BOACTBEHHBIX U adPOKOCMUYECKUX
TEXHOJIOTHUSIX;

. OCBaMBaTh HOBBIE IPEIMETHBIC OONACTH, TEOPETHYECKHE IOAXOAbI M AKCIIEPUMEHTAJIbHBIC
METOJUKH, CBA3AHHBIE C AaHAJIM30M, IPOEKTUPOBAHUEM 1 IPUMEHEHUEM ITyYKOBO-TUIa3MEHHBIX CHCTEM.

BJIAJIETh:

* HaBBIKAMHU OCBOCHHS OOJBIIOT0 00beMa MEXIUCITUTINHAPHOW HHPOPMAIINY;

* KYJIBTYpOH IOCTAaHOBKH 33Ja4 B 00JIACTH KOHCTPYHPOBAHHU M MPUMEHEHUS ITyYKOBO-TIa3MEHHBIX
CHCTEM;

* 0a30BBIMU HaBBIKAMHU pabOTHI HA MYyYKOBO-TIA3MEHHBIX YCTAHOBKAX.

4. Coep:xanue TUCUMILTUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

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

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO paboTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
[MpuHIMD TeHepaIu
1 ANIEKTPOHHO-ITyYKOBOH IUIa3MBl, 4 1
OCHOBHBIC CXEMHBIE pemeHus
MYYKOBO-TIJIa3MEHHBIX YCTAHOBOK.




OcHoBHBIE napameTpsl,
XapaKTepU3yOIIne pabory
) MYYKOBO-TJIA3MEHHBIX ~ yCTAHOBOK, U 4 )
METOAbl WX  H3MepeHus.  MeToabl
ynpaBiIeHUs y4YKOBO-IIJIa3MEHHBIMH
YCTaHOBKaMHU.
Hcnonp3yemble  METOABI  M3MEPEHUs
3 ¢$uznIecKnx BEJIMYMH, 4 )
XapaKTePU3YIOLIINX CBOMCTBa
3JIEKTPOHHO-ITYYKOBOM IIa3MBl.
[TocranoBka 9KCTIIEPUMEHTOB o
4 WCCJIEIOBAaHUIO  IYYKOBO-TUIa3MEHHOTO 4 2
BO3/IEUCTBUS HA BEIIECTBO.
[TocranoBka IKCIIEPUMEHTOB o
reHepaunun ITOTOKOB
5 ANEKTPOHHO-ITyYKOBOU TJ1a3MBbl 4 2
MPUMEHUTENIFHO K  a’3pOKOCMHYECKUM
TEXHOJIOTHUSIM.
[ToctaHoBKka 3aga4 MO CHCTEMHOMY
aHaJmnzy u MOJEJINPOBAHHIO
6 MTyYKOBO-TIJIA3MEHHBIX CHCTEM. 4 2
Onrtumuzanus MyYKOBO-TIJIA3MEHHBIX
CHCTEM.
OOcyxaeHne TeMaTHKd U COAEp)KaHHA
7 WHIUBHTyaTbHBIX u IPYTIIOBBIX 6 4
MPOEKTOB, MOAJEKAIINX BBIIOJTHEHHIO B
paMKax yuyeOHbIX IPaKTHK.
Hroro yacos 30 15
[ToaroTroBka k sK3aMeHy 0 yac.
Oobmas TpynoEMKOCTb 45 vac., 1 3au.en.

4.2. Cogep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 1 (Ocennuii)

1. HpI/IHLII/IH reHepanuun BHCKTPOHHO—Hy‘lKOBOﬁ Ij1a3Mbl, OCHOBHBIC CXCMHBIC PCIICHUA
ITYYKOBO-IUIa3MCHHBIX YCTAaHOBOK.

Beenenwne. [Ipenmer, nenu u 3agaqn Kypca. TeXHHKA T€HEpaIlul SIIEKTPOHHBIX My4YkoB. CrOCcOObI
WH)KEKLMHU 3JIEKTPOHHBIX MYYKOB B IUIOTHBIE T'a3000pa3Hble cpedpl. ['a3omuHaMuyecKue BBIBOAHBIC
okHa. OCHOBHbIE CHCTEMBl U Yy3/bl IIy4KOBO-IUIa3MEHHBIX YCTAaHOBOK. PacmpocTpanenue
KOHLIEHTPUPOBAHHBIX D3JIEKTPOHHBIX IIyYKOB B IUIOTHOW Tra3o000pa3Hoil cpene. Monuzamus u
BO30YKJICHHE ra3a JIEKTPOHHBIM ITy4KOM.

2. OCHOBHBIC MapaMeTPhl, XapaKTEePU3yIOUIHe padoTy MyYKOBO-IIJIa3MEHHBIX YCTAHOBOK, U METOJIbI
WX U3MEpeHNs. MeTonb! yIpaBleHHs [Ty4YKOBO-IIJIa3MEHHBIMH YCTaHOBKaMH.

XapakTepUCTUKH 3JICKTPOHHBIX IyIIEK M 3JCKTPOHHBIX IIyYKOB, (OPMHUPYEMBIX B BaKyyMe.
VYipagneHre yCKOPSIOIIMM HAIIPSHKEHUEM M CHIIOM TOKA AJIEKTPOHHOrO mydka. Hunmuuapsr @apanes,
KOJUIEKTOPBI, 30HABI, KAJOPUMETPHUYECKUE METOABl H3MEPEHUs TOKa OJIEKTPOHHOIO ITydKa.
XapakTepUCTUKH BBIBOAHBIX OKOH. Ko3((uImeHT npoxXokIeHus >IeKTPOHHOTO ITyyka depes
BBIBOAHOE OKHO M €ro 3aBUCHUMOCTh OT JaBJCHHS IUIa3MOOOpasyromield cpeabl. YIpaBleHHE
IUIOTHOCTBIO SHEPIOBBIJCIICHUS AIEKTPOHHOIO IIydKa B Ia3e, CKAHUPOBAaHUE 3JIEKTPOHHBIM ITy4YKOM
MIPH €ro MHXKEKIUH B TUIOTHBIN ra3. PerynupoBanue u mojaep:kanue JaBlieHUs T1a3M000pasytomie
cpensl. ['eHeparust TOPMO3HOTO M3Iy4YeHUs MpU paboTe MyYKOBO-IIA3MEHHBIX YCTAHOBOK U METOJIBI
€0 U3MEPEHUsL.




3. Hcnonb3yemble MeTOIbI HU3MEpEeHHS (HU3MUECKUX BEJINYMH, XapaKTEPU3YIOIIMX CBOMCTBA
IEKTPOHHO-ITYYKOBOH IIa3MBl.

30HA0BbIE METOABI TUATHOCTHKH AIEKTPOHHO-ITYYKOBOM 1a3Mbl. ONTHYECKHE METOIBI JUarHOCTUKU
JIEKTPOHHO-IIYYKOBOM IIIa3Mbl, ONTHYECKHUE CHEKTpoMEeTpbl. MaccnekrpomeTpsl. 3MmepeHue
TEMIIEpaTypbl TBEPABIX TeEN, IMOMEIIEHHBIX B JJIEKTPOHHO-IIYYKOBYIO IUIasMy. Ilupomerpus B
IIy4KOBO-IIJIJA3MEHHBIX YCTAHOBKAX.

4. TlocraHoBka OKCIICPUMCHTOB 110 HCCICOOBAHUIO MIYYKOBO-IIJIABMEHHOT'O BO3JICMCTBUS Ha
BCIICCTBO.

HarpeB TBepapIX Tel, MOMELIEHHBIX B 3JIEKTPOHHO-IYUYKOBYIO IUIa3My. DMHCCHS ONTHYECKOIO U
PEHITEHOBCKOIO HM3JIy4Y€HUS TBEPIbIMU TeJlaMH, HaXOIAIIMMUCS B JIEKTPOHHO-IIyYKOBOM IIIa3Me.
[InazMoxuMu4eckne MpoUecchl Ha IMOBEPXHOCTH TBEPAOIO TEla, KOHTAKTHPYIOIIETO C
3IEKTPOHHO-ITYYKOBOM I1a3MOU. ['eHepanus aeKTpOHHO-ITYYKOBOM I1J1a3Mbl a3PO30JIEH.

5. IlocTaHOBKa OJKCIEPUMEHTOB II0 TIE€HEPALMU IIOTOKOB 3JEKTPOHHO-IIYYKOBOM  ILIa3Mbl
MPUMEHUTEIBHO K a3POKOCMHUYECKUM TEXHOJIOTHAM.

I'eHepanusi MOTOKOB 3IEKTPOHHO-ITYYKOBOM IUIa3Mbl BO3lyXa M Ta3oBbIX cMeced. 3mepeHue
A3POJMHAMUYECKUX XapaKTEPUCTUK TeJ, OOIyBa€MbIX IIOTOKOM 3JIEKTPOHHO-IIYYKOBOM IIJIA3MBI.
[11a3MeHHO-CTUMYIMPOBaHHOE TOpeHUE. A3P0O30JIU B IIOTOKE 3JIEKTPOHHO-ITYUYKOBOH MJIa3Mbl

6. IlocranoBka 3aa4 110 CUCTECMHOMY aHaJIW3y U MOACIIMPOBAHHIO ITYYKOBO-IUIA3MCHHBIX CHUCTCM.
OHTI/IMI/ISaL[I/ISI IMYYKOBO-IIJIa3BMCHHBIX CUCTCM.

CucremHas yBA3Ka OCHOBHBIX Y3JIOB ITyYKOBO-IUIa3MEHHBIX yCTaHOBOK. ObecrieueHue HaAeKHOU
paboThl  IyYKOBO-TIa3MEHHBIX ~ YCTAHOBOK, TEXHHYECKOE€  OONY)KMBAHHE  OCHOBHBIX U
BCIIOMOTATENbHBIX CHUCTEM. PanmanuoHHass 0€30MacHOCTh IYYKOBO-IUIa3MEHHBIX YCTaHOBOK.
Cucremnas oneHka 3(Q(EKTUBHOCTH IyYKOBO-IUIA3MEHHBIX YCTAHOBOK PA3JIMYHOIO Ha3HAUYCHMS,
KpuTepun 3¢ (HEeKTUBHOCTH.

7. O6cyxaeHne TeMaTUKU U COAEP>KaHUsI HHAUBUAYAIBHBIX M TPYHIIOBBIX HPOEKTOB, TOAJIEKAIINX
BBINTOJTHEHUIO B PAMKaX y4eOHBIX IPAKTHK.

IIpoekTsl, cBsi3aHHBIE C TEHEPALMEN M MCCIEIOBAHUEM CBOMCTB 3JIEKTPOHHO-IIyYKOBOM ILIAa3Mbl
paznuuHbIX cpeA. IIpoekThl, cBs3aHHBIE C HUCCIEAOBAaHMEM MOIU(UKALIUH CBOHCTB U
(YHKIIMOHAIM3AIMEH pPAa3IMYHBIX MaTepHajioB B JIIEKTPOHHO-TYYKOBOW Tuta3Me. [IpoekThl 1o
MEAUKO-OHOJIOTUYECKUM TMPUIIOKEHUSIM JIEKTPOHHO-ITYYKOBOM TIa3Mbl. [IpOEKTHI, CBsI3aHHBIE C
KOHBEpCHEH JKUAKHUX U Ta3000pa3HbIX YIJIEBOAOPOJOB B HEPABHOBECHOH IIIa3Me.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHS 00pa30BaTEJILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

OKcnepuMeHTaNIbHbINA KoMILIEKC «IIyukoBo-IJ1a3MEHHbIE CUCTEMbI U TEXHOJIOTMU» B COCTaBE
yctanoBok DJIY-1 u DJIY-2, anarHocTH4ecKoro 000opy10BaHus1, BCIIOMOTaTeIbHOTO U CIIEHUAIBHOTO
TEXHOJIOTHYeCcKoro obopynoBanus (momemieHue 222 kopnyca YIIM MOTH).

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas nuTeparypa

1) M. Vasiliev, T. Vasilieva. Materials production with Beam Plasmas. In Encyclopedia of Plasma
Technology (Ed. J.L. Shohet, Taylor & Francis), 2016

2) Bacunbe M.H. [IpumMeHeHne 31EKTPOHHO-TTYYKOBOW TUIa3MbI B TJIa3MOXUMUH / DHIUKIIOTIEINS
Hu3KoTemneparypHoii miasmel. [lox pea. B.E. @oprosa. T. XI. M.: Hayka, 2001. C. 436-445.
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4) T. Vasilieva, S. Lopatin, V. Varlamov, V. Miasnikov, Aung Myat Hein, M. Vasiliev Hydrolisys of
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7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUS] JUCHMILIUHBI (MOLYJIs1)

1. http://www.edu.ru — penepansubrii mopran «Poccuiickoe 00pa3oBaHUE).

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOIYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Microsoft Word, npunoxeHnue ajs MOArOTOBKY Npe3eHTanuii Microsoft Power Point, mporpammusie
makeTsl Matlab, Excel.

9. MeToauyeckue yKazaHusi AJis1 00y4arOIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

VYeneniHoe OCBOEHHE JWCIUIUIMHBI TPeOyeT HamNpsKEHHON caMOCTOSITEIhbHOH paboThl cTyneHTa. B
mporpamMme Kypca IpUBEACHO MHUHUMAJIBHO HE0OXOAHMOE BpeMs JUlsl pabOoThl CTyIEHTa Haj TEMOM.
CamocrosiTenbHas paboTa BKIIIOUAET B Ce0s:

- UTEHHE PEKOMEHJOBAHHON OCHOBHOM M JIONIOJIHUTEJIBHOM JTUTEPATYPHIL;

- W3y4YCHHE YTEHHE TEXHWYECKMX ONMCAHMH M HUHCTPYKIMHA IO SKCIUTyaTaluu O0OOpYIOBaHMS,
HCITOJIB3YEMOTO - IIPU IPOBEAEHUH IKCIIEPUMEHTOB;

- IOATOTOBKY MPEUIOKEHNH MO0 TOCTAHOBKE DKCIIEPUMEHTOB B paMKax WHAMBUAYAIbHBIX U IPYIITOBBIX
IIPOEKTOB;

- 3HAKOMCTBO C IyOIUKAIMAMH [0 TEMATHKE MPEI0IaraeMbIX IPOEKTOB.

PyKoBOACTBO M KOHTPOJIb CaMOCTOSTEIBHON padOThl CTYAEHTa OCYIIESCTBISIETCS IperojaBaresieM Ipu
3aCIyLIMBAHUU IPE3EHTALMM, IOJr0TaBIMBAEMBIX CTY[JEHTaMH, a TaKKEe B XOAE JUCKYCCUI BO BpeMs
MPaKTUYECKUX 3aHATHUI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa

npopuJib NOArOTOBKHU: IIyukoBO-1JIa3MEHHBIE CUCTEMBI U TEXHOJIOTUU
dusTex-urkona ApokocMuueckux TexHomoruit
kadempa TOTUCTUIECKUX CUCTEM U TEXHOJIOTHUH

Kypc: 1

KBaJupuKaAnus: MarucTp

Cemectp, GopMBI IPOMEKYTOUHOH arTectanuu: 1 (oceHHUi) - 3ader

Pa3paborunk: M.H. Bacunbes, I-p TeXH. HayK, mpodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
aHaJn3 TpOOJIEeMHBIX CUTyalluii HA OCHOBE
CHCTEMHOTO TI0/IX0/1a, BhIpadaThIBaTh
CTpaTeruro AecTBui

VYK-1.1 Ananuzupyer npoOIEMHYIO CUTYaIHIO KaK CHCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VK-1.2 OcymecTBiser MOWCK BapUaHTOB  PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PazpabarbiBaet CTpaTeruio TOCTHKEHUS

MOCTABICHHON IIEIW KaK IIOCJIeNOBaTCIbHOCTh IITaroB,
MpenBUIA PE3ylbTaT KakIOT0 W3 HUX W OLEHHWBAas HX
BJIMSHUE HA  BHEIIHEE  OKPYKEHHUE  IIAHHUPYEeMOM
JESTENbHOCTH W Ha B3aUMOOTHOIIEHHUS yYaCTHUKOB 3TOM
JIeATCIbHOCTH

OIIK-1 Bnaneer cuctemoii pyHIaMEHTaIbHBIX
Hay4YHbIX 3HaHUH B o0acTu
(u3MKO-MaTeMaTHYECKUX HAyK

OIIK-1.1 SHaeTr W© CIOCOOEH  HCHONIL30BaTh B
nmpoeCCHOHANBHOW ~ NIeATeNhbHOCTH  (PyHIaMEHTaIbHBIC
Hay4HbIC 3HAHUS B 001acTH (PU3NKO-MATEMaTHIECKUX HAyK

OIIK-1.2 Cmocoben 00001maTs ¥ KPUTHYECKH OILEHUBATh
OIBIT M PEe3yJbTaThl HAYYHBIX MCCIICJOBaHUII B 00JacTh
poeCCUOHATBHOM IEATEILHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUTLTMHAPHBIC CBSI3U B OOJIACTH
MaTeMaTHuKH ¥ (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
peleHny 3a1a4 MpoecCuoHaNbHON e TeIbHOCTH

[IK-1 CnocoGen craBuTh, 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-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 akTyalbHBIX pe3yJbTaTax MCCIeJOBaHUN B
paMKax TeMaTW4YeCKOW OOJACTH CBOEH MpodeCcCHOHATEHON
IEITEILHOCTH

[1K-2 CnnocobeH caMOCTOSTEIEHO HITH B
Ka4yecTBe ujieHa (PYKOBOIUTEIS) MAJIOTO
KOJUUICKTHBA OPTaHW30BEIBATh U MTPOBO/IUTH
HAyYHBIC UCCIICIOBAHMS U MX alpoOaIiyio

[IK-2.1 Cnoco0eH miaHupoBaTb M MPOBOJAUTH Hay4dHBIC
UCCJICZIOBAHUSI CAMOCTOSTENIbHO MJIM B COCTaBE€ HAydHOI'O
KOJIJIEKTHBA

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIUA

B pe3ynbrare n3ydeHus JUCIUTUIMHBL « BBelleHNE B CHIEIIMATLHOCTEY 00YYarOIIUHACS TOJKEH:

3HATb:

* 00ImuMe cBeJIcHHsI O MPUHIINATIAX JCHCTBUS M KOHCTPYKIHUAX ITyYKOBO-TNIA3MEHHBIX YCTaHOBOK;
* OCHOBHBIC ITPHEMBI pa0OTHI HA MYYKOBO-TUIA3MEHHBIX YCTAHOBKAaX, OCOOCHHOCTH WX IKCILTyaTalluu

1 TCXHUYCCKOI'O 06CJ'Iy)KI/IBaHI/I$I;
° MCTOAbI HU3MCPCHUA

OCHOBHBIX  IIapaMCTpPOB,

XapaKTepU3YyIOIUX PEXHUMbl  pabOTHI

IMIYYKOBO-IUIa3BMCHHBIX - YCTAHOBOK H CBOICTBA SHCKTpOHHO-quKOBOﬁ IjiasMbl, a TaKXKC MCTOAbI
06pa6OTKI/I JaHHBIX, MOJIY4YaCMbIX C ICPBUYHBIX NATYUKOB,

. OCHOBHBIE  IIapaMeTpbl
TEXHOJIOTMYECKOTO Ha3HAUEHUSI.

yMeThb:

A IEJIEBLIE

XApaKTCPUCTUKHU  IIYYKOBO-IUIA3MCHHBIX  CHCTEM



° NPpUMCHATH Ha IPAKTUKEC OCHOBHBLIC IIOHATHA, HUCIOJIB3YCMbIC TIpHU aHAJIM3€¢ U CHUHTC3C
ITYYKOBO-IUIa3MCHHBIX CHCTEM;

. BBIOMpAaTh ONTUMAIBHBIN CHOCOO ITOCTAHOBKH OJKCIIEPUMEHTOB Ha ITYYKOBO-IUIa3MEHHBIX
YCTaHOBKaX;

. NPOM3BOIUTHh YHCJICHHBIC OIIGHKM 110 TMOPSAKY BEIMYHHBI KIFOYEBBIX XapaKTEPHCTHK
MYYKOBO-TIJIa3MEHHBIX YCTAHOBOK;

. (dopMynHpoOBaTE TOCTAaHOBKY 3aJa4 OKCIEPHUMEHTAJIbHOTO  HCCIECIOBAaHHS  CBOWCTB
ANEKTPOHHO-IIYYKOBOM TIIa3Mbl M €€ IPUMEHEHHS B IIPOM3BOACTBEHHBIX M a’POKOCMHUYECKUX
TEXHOJIOTUSIX;

*  onpeneniaTh (YTOUHATH) METONbl PEIICHHS 3a]ad SKCIEPUMEHTAJIbHOTO HCCIIEOBAHUS CBOMCTB
ANEKTPOHHO-IIYYKOBOM IJIa3Mbl U €€ TPUMEHEHUS B MPOU3BOACTBEHHBIX M a3pOKOCMUYECKUX
TEXHOJIOTHSX

. OCBaWBaTh HOBBIE MPEIMETHBIE O00JACTH, TEOPETUYECKUE IIOAXOABl M OKCIEPUMEHTAILHBIC
METOJUKH, CBA3AHHBIE C aHATTU30M, IPOCKTUPOBAHMUEM U IPUMEHEHUEM TYYKOBO-TUIa3MEHHBIX CHCTEM.

BJIaJeTh:
* HaBBIKAMH OCBOCHMS OOJBIIOr0 00beMa MEXAUCHUIUIMHAPHON HHPOPMALINY;
* KYJIBTYypOH NMOCTAHOBKH 3aJa4 B 00JaCTH KOHCTPYMPOBAaHUU M MPHUMEHEHUS ITyYKOBO-TIa3MEHHBIX
CHUCTEM;
* 0a30BBIMU HAaBBIKAMHU pabOTHI Ha MYyYKOBO-TIJIa3MEHHBIX YCTAHOBKAX.

3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJIIO

Tekyuuii KOHTPOJIb OCYIIECTBIIsICTCS B (hopME CaMOCTOATENBHBIX PAabOT WM TECTOB B NMUCHMEHHOM
(dopme 1o KaxKa0H TeMe.

PyKoBOACTBO M KOHTpPOJIb 3a CaMOCTOSITENBHOW paOOTOM CTyIEHTa OCYILECTBISIETCS B PE3yibTare
aHaJIM3a UTOTOB KOHTPOJIBHBIX, CAMOCTOSTEIbHBIX PaloT, a TaKKe HHANBUAYAIbHBIX KOHCYIbTAllUi.

4. [lepeyens TUNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOYHOI aTTecTalluu
oOyuaroumuxcst

Attecranus no nucuuiuinHe «BeneHue B criequaibHOCTEY» OCYLIECTBIsIETCS B (popMme 3aueTa.
IIpumeps! KOHTPOIBHBIX BOIMPOCOB K 3a4ETy:

1. IIpuHIMI reHepanuy 3JIEeKTPOHHO-ITYYKOBOH TIa3MBI.
2. CriocoObl  TeHepauuu HIEKTPOHHBIX IYYKOB TPUMEHHTENBHO K 3aJade TeHepaluu
3JIEKTPOHHO-IIyYKOBOM I1a3MBbl.

3. CnocoObl HpPOBOIKM 3JIEKTPOHHBIX IYyYKOB M3 BaKyyMa B IUIOTHYIO Ta3000pa3HyIO Cpeny.
[IpenmymiecTBa, HEAOCTATKU U OTPAHUYCHUS PA3IMYHBIX CIIOCOOOB MPOBOJKH ITyUKa.

4. ®opmupoBaHHE IUIa3MOOOpPa3yIOMIe cpenbl B TeHEeparopax 3JICKTPOHHO-IYYKOBOM IIIa3MBbl.
OrpannueHus Ha COCTaB M AaBJIECHHUE I1a3MO00Pa3y IO Cpeibl.

5. TpaHCOPTHUPOBKA KOHIICHTPHUPOBAHHBIX JJIEKTPOHHBIX MyYKOB B IJIOTHOW Ta3000pa3HOM cpeje.
PaccesHue, TopMOXkeHNE U MOMIOIIEHHAE MIEKTPOHOB B rase.

6. BSaI/IMOZ[eI\/’ICTBI/IC BHCKTpOHHO—Hy‘lKOBOﬁ 1a3Mbl C TBEPAbIM TCIIOM. Hpoueccm, IpoOUCXOAAIIC HaA
I'paHUIIC KOHTAKTa IIy4YKOBas 1jia3Ma - TBEPA0C TEJI0.

7. I'eneparopsl 2/1€KTPOHHO-IIYYKOBOM I1a3Mbl. (OCHOBHbIE M BCIIOMOI'ATEJIbHBIE CHUCTEMBbI
ITyYKOBO-IIJIA3MEHHBIX YCTAHOBOK.

8. [lyukoBO-TJIa3MEHHBIC YCTAHOBKU C BO3MOXXHOCTBIO Pa3MEIICHUS TBEPAOTO TeNa B IUIA3MECHHOM
o0ObeMe.

9. CucreMHas yBs3Ka JIEMEHTOB I1y4KOBO-IUIa3MEHHBIX YCTAHOBOK Pa3IMYHbIX TUIIOB.

10. MeTonbl H3MEpEHUsl OCHOBHBIX N1APAMETPOB AJIEKTPOHHBIX IIyUKOB.

11. OcHOBHbIE MapaMeTpsl, XapaKTEPU3YIOLINE CBOMCTBA IEKTPOHHO-IIYYKOBOH I11a3Mbl, U METOABI UX
U3MEpEHUL.

12. Cnocobbl u3MepeHHs] TeMIlepaTypbl TBEPAOIO Teja, MOMELICHHOTO B 3JIEKTPOHHO-ITYYKOBYIO
I1a3My.

13. T'enepartiust U3IydeHHUH pa3TUYHON IPUPOBI B AIEKTPOHHO-ITYYKOBOH TIIa3Me.

14. TopMO3HOE PEHTIEHOBCKOE U3JIyYEHHE, PaAHallMOHHAs 3aIIUTa IIyYKOBO-IUIa3MEHHBIX YCTAHOBOK.



15. TexHonOrHM TEpMHUUECKON 0OPAOOTKM MaTepHUasoB B JIEKTPOHHO-ITYYKOBOH TIIa3Me.

16. TexHONOTHH XUMUKO-TEPMHUUECKONW 00pabOTKN MaTepruasoB B IIEKTPOHHO-ITYYKOBOH TIIa3Me.

17. TInasMOXMMHUYECKHE TEXHOJOTHH OOpabOTKM MaTepuaioB B AJIEKTPOHHO-NTYYKOBOW IIazMe MpH
HU3KUX TeMIIeparypax.

18. TexHonornu Moau(pUKALNN TOIUMEPOB U OUOIIOTUMEPOB B AIEKTPOHHO-ITYYKOBOM IIa3Me.

19. N3BecTHBIE a3pOKOCMHUYECKHE TPHIIOKEHUS IIEKTPOHHO-ITYYKOBOM IUIa3MBl.

[Tpumeps! OuIETOB:

Buiet Nel
1. ®dopmupoBaHue ImIa3MOO0Opa3ymOMIeH Cpenbl B TEHEparopax 3JIeKTPOHHO-TYYKOBON ILIA3MEI.
OrpannueHus Ha COCTaB U JIaBJICHUE M1a3M000pa3yIoliei Cpebl.

2. CnocoObl U3MEPEHUS TEMIIEPATyPhbl TBEPAOTO Tejla, TOMELIEHHOTO B JIEKTPOHHO-ITYYKOBYIO IIa3My.

Buner No2
1. TexHomoruu MonU(UKAITK TOTUMEPOB U OMOTIONMMEPOB B AIIEKTPOHHO-ITYYKOBOH TIIIa3Me.

2. TeHeparopbl 3JE€KTPOHHO-IIy4YKOBOM ma3Mbl. OCHOBHBIE U  BCIIOMOIAaT€JIbHbIE CHUCTEMBI
ITy4YKOBO-IIJIA3MEHHBIX YCTAHOBOK.

buner Ne3

1. TexHomoruu MoaUGUKAIIMK TTOTUMEPOB U OMOTIOITUMEPOB B AIEKTPOHHO-ITYYKOBOH TIIa3Me.

2. Teneparopsl SIEKTPOHHO-ITyYKOBOW Ia3Mbl. (OCHOBHBIE W  BCIIOMOTATEIbHBIE CHCTEMBI
MyYKOBO-TIJIA3MEHHBIX YCTaHOBOK.

YCTaHOBOK.

Kpurepun onennBanus

OueHka  «3a4T€HO»  BBICTABISAETCA  OOydyaroIEMyCs, €CIIM OH IOKa3al  BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIC, TIyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl TUCLHHUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE IPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U NMPaBUIbHOE 000CHOBAHHUE
NPUHATHIX PEIICHH;

OLICHKA «HE 3a4TEHO» BBICTABIIACTCS O0ydaroleMycs, KOTOPbIii He 3HaeT OOJbIIeH YacTH OCHOBHOTO
cojiepkaHusi y4eOHOW TpOTrpaMMbl JTUCIHIUIMHBI, JOMycKaeT rpyOble OmUOKH B (HOPMYIHPOBKAX
OCHOBHBIX TOHATHI TUCHUIUIMHBI M HE yYMEET HCIOJIB30BaTh IOJNYYCHHBIC 3HAHUS TPH PELUICHUU
THUIOBBIX IPAKTHYECKUX 3a/1a4.

5. MeTonuveckne MaTepuabl, onpeneasone Npouexypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH

[Ipu npoBenennu 3a4era CTyIEHTY B yCTHOU opme 3anatorcs 1-2 unu 6onee (He Oojee 5) BOIPOCOB ¢
YUYETOM OLICHKH IPEToaBarelieM aKTUBHOCTHU CTYJCHTA Ha 3aHSATHSX.

Heo6xoauMbpIM ~ yCcIOBHEM TIONY4YEHHS 3aueTa SIBIASETCS IPEACTaBICHHE KaXIbIM CTYICHTOM
Mpe3eHTaluud ¢  IUIaHOM  [peanojiaraeMoil  paboTel B paMKaX — MHOUBHAYaJbHOTO
HAyYHO-HCCIIEZI0BATENLCKOTO mpoekTa. [Ipe3enTanus gomKHa copepkaTh obocHoBanue tembl HUP, B
KOTOPOM H3J1ararTcs:

* Ilenu u 3agaun HUP.

* Bpi0op METOIOB HCCIIEAOBAHMSL.

° O)KI/II[aCMBIG PE3YJIbTATHI.



