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

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
2IPOKOCMHYECKUX TEXHOJIOTHIi

C.C. HeroasieB

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 AMCIMILINHE: BBenenue B crienuanbHOCTD
10 HANPABJICHHUIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npo¢uib NOArOTOBKHU: ITy4xoBO-11a3MEHHbIE CUCTEMBI M TEXHOJIOTHH

®usrex-mrkoia A3poKocMUYecKux TeXHONOruit
kadeapa JIOTHCTHYECKUX CHCTEM U TeXHOJIOTUi

Kypc: 1
KBaJIMpUKALS: MarucTp

CemecTp, hopMbI MPOMEKYTOUHOH arTectanuu: 1 (oceHHUH) - 3aueT

AynuropHbIx yacoB: 30 Bcero, B TOM 4HCIIE:
nexkuuu: 0 gac.
cemuHapsl: 30 gac.
nabopatopusle 3ansaTus: 0 gac.

CamocrostensHas padora: 15 gac.

Bcero gacos: 45, Bcero 3au. ef.: 1

[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 paccmarpuBarotcs oOmias opranuzaiusi ooydenus crynentoB MOTU mo marucrepckoii mporpamMme
«Ily4xoBO-TIsIa3MEHHBIE CUCTEMBI I TEXHOJIOTHUWY. [laeTcs obiee npeacTaBieHne O COACPKaHuU JUCLUIUINH,
BKJIIOYCHHBIN B y4eOHBIN MJIaH MO JaHHOMY HpoQuiro B pamkax HanpasieHus «I[IpukiagHble MaremaTHka U
¢uzukay. [laerca nundopmanus o temaruke HVP npu BeImonHeHNH MHAMBUAYAIBHBIX U TPYNIIOBBIX YUEOHBIX
IIPOEKTOB, a TaKXE IIPOEKTOB, KOTOpbIE BBIIOJIHIIOTCS CTYIEHTAMH IIpU IOIrOTOBKE MAaruCTEPCKHUX
muccepraunid. M3mararorcs 0a3oBble  (U3MYECKHE, XUMHUYECKHE M TEXHMYECKHE NPUHIUIBI PabOTHI
MYYKOBO-IIJIa3MEHHBIX CHCTEM pa3JIMyHOro HasHaueHus. [Iporpammoii yueOHOro Kypca IperycMOTPEHO
3HaKOMCTBO CTYACHTOB ¢ 000pyIOBaHMEM M MPUOOpaMH, UCIONb3YEMBIMH TP MIPOBEACHUHN 3KCIIEPUMEHTOB,
0COOCHHOCTSIMH AKCIUTyaTallud OCHOBHBIX M BCIIOMOTATENbHBIX CHUCTEM JKCIIEPUMEHTAIBHOTO 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
HCCJEIOBAaHUSI €€ CBOMCTB M OCHOBHBIMU IPHUJIOKEHHSAMH JJIEKTPOHHO-ITyYKOBOM IIIa3Mbl B
IIPOU3BOJICTBEHHBIX U a3POKOCMUYECKUX TEXHOIOTUSX.

3agauu AU CHUIIHHBI

® IICMOHCTpaI_[I/ISI CTyACHTaM pa6OTBI IMYYKOBO-IUIa3BMCHHBIX CHUCTEM, MMCIOIUXCA B HaJIMYMKU Ha
Ka(’pe):[pe JIOTHCTUYECKUX CUCTEM MU TCXHOIOTHI.

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

* Pa3zpaboTka 3ajaHWii Ha BBINIOJHEHWE WHAWBUIYAIBHBIX W TPYIIOBBIX MPOEKTOB, MOICKAIIUX
peanu3anMu B TEUEHHWE TEpBOr0 roja OOy4YeHHs] B  MarucTparype II0  IporpaMme
«ITyukoBO-T1JIa3MEHHBIE CHCTEMBI U TEXHOJIOTHH.

2. llepedyens popmMupyemMbIX KOMIETEeHUHH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NuaukaTopsl JOCTHKEHHS] KOMIIETEHIINH

VYK-1.1 Ananuzupyet npoOIeMHYI0 CUTYaIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIME U CBSI3U MEXKIY HUMH

VK-1.2 OcymecTBisieT MOMCK BapUaHTOB  PELICHUSA
. |mocraBmeHHOW  HpPOONEMHOM  CHUTyalluM Ha  OCHOBE
YK-1 CriocoGeH ocymecTBIsATh KpUTHUECKUN
. JOCTYTHBIX UICTOYHUKOB HH(pOpMaH
aHaJn3 NpOoOJIEeMHBIX CUTyalluii HA OCHOBE
YK-1.3 PazpabarsiBaeT CTpaTeruio JIOCTH)KEHUSA

CHUCTEMHOTO TIOIX0/1a, BBIpadaThIBaTh

CTpATernio HeﬁCTBHﬁ INOCTABJICHHOMW HCJIIM KaK IIOCJICAOBATCIbHOCTh IIIAIroB,

MpenBUIA pe3ylbTaT KakIOT0 W3 HHUX W OILEHHWBas HX
BJIMSHHE HA  BHEIIHEE  OKPYXEHUE  IUIAHUPYEMOU
JESATENbHOCTH W Ha B3aMMOOTHOLIEHHUS YYaCTHUKOB 3TOM
JIeATCIbHOCTH

OIIK-1.1 3Haer w© croco0eH HCIIOJIL30BAaTh B
mpoeCCHOHANBFHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HaHUS B 00JacTH (U3NKO-MATEMATHIECKUX HAyK

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

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLEHUBATH
ONBIT M PE3yJbTaThl HAayYHBIX MCCIEJOBaHUI B 00JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
MaTeMaTuKd M (U3MKH M CHOCOOEH WX NPHUMEHSTh NpU
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

IIK-1.1 CnocobeH HaxomuTh, aHAIM3UPOBAThH W 0000IIATH
nHpOpMaIKIo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAaHHUN B
paMKax TeMaTHYeCKOW 00NacTH cBoell mpodeccrnoHambHON
IEITEILHOCTH




[MK-2 CriocobeH caMOCTOsTENTHHO WK B [IK-2.1 Cnoco0eH IUIaHUPOBaTh M TPOBOAWUTH HAYYHBIC
KadecTBe 4JieHa (PyKOBOAMUTEIS) MaJIOTO HCCJICAOBAHMUS CaMOCTOSITEIbHO WMJIM B COCTaBE HAy4HOTO
KOJIJIEKTHBA OPTaHU30BbIBATh U MIPOBOIANTH KOJIJIEKTUBA

HAY4YHBIC UCCIICAOBAHUSA U UX anp06auI/Ho

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbrare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAaThb:

YMETB:

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

* OCHOBHBIE ITPHUEMBI PadOTHI HA MyYKOBO-TIA3MEHHBIX YCTAHOBKAX, 0COOCHHOCTH HX 3KCIUTyaTalluu
U TEXHHUUYECKOTO OOCITyKUBAHHUS;

. METOJbl HM3MEPEHHUs] OCHOBHBIX [ApaMeTPOB, XapaKTEPHU3YIOIMX PEXKHUMBI pabOThI
ITyYKOBO-IIJIA3MEHHBIX - YCTAHOBOK M CBOWCTBA AJIEKTPOHHO-ITyYKOBOW IUIA3MBI, a TAKKE METOIBI
00paboTKM JaHHBIX, TOJYYAEMBIX C IEPBUYHBIX 1aTYHKOB;

. OCHOBHBIE MapaMeTpbl M IEJIEBBIE XAPAKTEPUCTHKM IyYKOBO-IUIA3MEHHBIX CHCTEM
TEXHOJIOTUYECKOI0 Ha3HAUCHMUS.

. IIPUMEHATh Ha IPAKTUKE OCHOBHBIC IIOHATHS,  HUCIOJIb3yEMbIE IPU AHAIM3€ M CHUHTE3E
ITyYKOBO-IIJIA3MEHHBIX CHCTEM;

. BBIOMpAaTh ONTHMAJBHBII CHOCOO IOCTAaHOBKM OJKCIEPUMEHTOB Ha ITyYKOBO-IUIA3MEHHBIX
YCTaHOBKaX;

. [IPOU3BOJUTh UHUCIIEHHBIE OLEHKM 10 TOpSAKY BEJIWYMHBl KIIIOYEBbIX XapaKTEPUCTUK
ITyYKOBO-IIJIA3MEHHBIX YCTAaHOBOK;

. dopMynupoBaTh TOCTAaHOBKY 3a7ad  JKCIIEPUMEHTAJIbHOTO  HCCIEIOBaHMUS  CBOWCTB
UIEKTPOHHO-ITyYKOBOW IUIasMbl M €€ IPUMEHEHMS B IPOMU3BOJACTBEHHBIX M ad3POKOCMHYECKUX
TEXHOJIOTUSIX;

* ompenenars (YTOYHSATb) METOIbl PEHICHUS 3a/ad 3KCIEPUMEHTAIBHOTO HCCICIOBAHUS CBOMCTB
JIEKTPOHHO-IIYYKOBOW IUIa3Mbl M €€ IPUMEHEHUs B IIPOM3BOJACTBEHHBIX M a3POKOCMMUYECKUX
TEXHOJIOTHUSIX;

. OCBaMBaTh HOBBIE IpEIMETHBIC OOJACTH, TEOPETHYECKHE IOIAXOAbl M 3KCIEPHUMEHTAJbHbIC
METOJUKH, CBA3AHHBIE C AaHAJIM30M, IPOEKTUPOBAHUEM 1 IPUMEHEHUEM ITyYKOBO-TUIa3MEHHBIX CHCTEM.

BJIAJIETh:

* HaBBIKAMHU OCBOCHHS OOJBIIOT0 00beMa MEXIUCITUTINHAPHOW HHPOPMAIINY;

* KyJIBTYpPOH IMOCTAaHOBKH 3aja4 B 00JaCTH KOHCTPYHPOBAHWU M MPUMEHEHHS ITyYKOBO-IUTa3MEHHBIX
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 ~MX  HM3MepeHHus.  MeTonsl
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.
[ToctaHoBKa 3aga4 MO CHCTEMHOMY
aHaJmnzy u MOJEJINPOBAHUIO
6 MTyYKOBO-TIJIA3MEHHBIX CHCTEM. 4 2
Onrtumuzanus MyYKOBO-TIJIA3MEHHBIX
CHCTEM.
OOcyxaeHne TeMaTHKd W COAEpKaHMs
7 WHIUBHTyaTbHBIX u TPyMIOBBIX 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/IHI_II/IH réHepalu  DJICKTPOHHO —Hy‘IKOBOfI I1a3Mbl, OCHOBHBIC CXCMHBIC PCIICHUA
ITYYKOBO-IUIa3MCHHBIX YCTAaHOBOK.

Beenenwne. IIpenmer, nenu u 3amadn Kypca. TexHUKa TeHEPAlMU AJIEKTPOHHBIX My4YKoB. CriocoOb
WHXXEKLMHU 3JIEKTPOHHBIX IYYKOB B IUIOTHBIE ra3000pasHble cpenbl. ['a3ognHaMuuecKkue BHIBOTHBIC
okHa. OCHOBHbIE CHCTEMBl U Yy3/bl IIy4KOBO-IUIa3MEHHBIX YCTAaHOBOK. PacmpocTpanenue
KOHLIEHTPUPOBAHHBIX D3JICKTPOHHBIX IIyYKOB B IUIOTHOW Tra3oo0paszHoil cpexe. MoHuzanms u
BO30YKJICHHE ra3a JIEKTPOHHBIM ITy4KOM.

2. OCHOBHBIE MapaMeTPhl, XapaKTEePU3YIOIINE PAdOTy IMy4KOBO-IUIa3MEHHBIX YCTAHOBOK, U METOIbI
WX U3MEpeHNs. MeTonb! yIpaBleHHs [Ty4YKOBO-IIJIa3MEHHBIMH YCTaHOBKaMH.

XapakTepuCTUKHU 3JIEKTPOHHBIX MYyIIEK M 3JIEKTPOHHBIX MYYKOB, (OpMUPYEMBIX B BaKyyMe.
VYipagneHre yCKOPSIOIIMM HaIIPSKEHUEM U CHIION TOKA AJIEKTPOHHOrO nyuka. Hunuuaapsr @apanes,
KOJUIEKTOPBI, 30HABI, KaJOPUMETPHUYECKHUE METOABI H3MEpPEHUS TOKa DJJIEKTPOHHOIO IIyYKa.
XapakTepUCTUKH BBIBOAHBIX OKOH. Ko3(h¢uuueHT npoxXokaeHus 3JIeKTPOHHOTO IIydKa uepes
BBIBOAHOE OKHO M €ro 3aBHCHMOCTb OT JABJICHHUS IUIa3MOOOpasymolledl cpenbl. YHpaBieHHE
IUIOTHOCTBIO SHEPIOBBIJEIIEHUS 3IEKTPOHHOIO IIydKa B Ia3e, CKAHUPOBAHHUE JIEKTPOHHBIM I1y4YKOM
MIPH ero MHKEKIUH B IUIOTHBIN ra3. PerynupoBanue u nojaep:kaHue AaBiICHHS IU1a3MO00Opasyroei
cpensl. ['eHeparyst TOPMO3HOTO M3ITY4YEHUS PU paboTe My4YKOBO-IIIIa3MEHHbBIX YCTAHOBOK U METOJIbI
€0 U3MEPEHUsL.




3. Hcnonb3yemble MeTOAbl HU3MEpEeHUS (U3MUECKUX BEIMYMH, XapaKTEpU3YIOLUIMX CBOMCTBA
IEKTPOHHO-ITYYKOBOH IIa3MBl.

30HA0BbIE METOBI JUATHOCTHUKH 3JIEKTPOHHO-ITYYKOBOU Iu1a3Mbl. ONTHYECKHUE METObI AUATHOCTUKU
JIEKTPOHHO-IIYYKOBOM IIIa3Mbl, ONTHYECKHUE CHEKTpoMEeTpbl. MaccnekrpomeTpsl. 3MmepeHue
TEMIIepaTypbl TBEPABIX TEJ, IMOMEIIEHHBIX B JJIEKTPOHHO-ITYYKOBYIO IIasMy. IIlupomerpus B
IIy4KOBO-IIJIJA3MEHHBIX YCTAHOBKAX.

4. TloctaHoBKa SKCIICPUMEHTOB II0 HCCICAOBAHHUIO ITYYKOBO-INUIA3MCHHOI'O BO3JICMCTBUS Ha
BCIICCTBO.

HarpeB TBepapix Tel, MOMEMICHHBIX B 3JCKTPOHHO-IIYYKOBYIO IUIa3My. OMHUCCHS ONTHYECKOTO U
PEHTITEHOBCKOIO M3JIy4EHUS! TBEPABIMH TeJIaMM, HaXOASIUMUCS B 3JIEKTPOHHO-IIyYKOBOH ILIa3Me.
[InazMoXxuMHYeCKHEe TPOLECCHl Ha IMOBEPXHOCTH TBEPAOrO TeENA, KOHTAKTUPYIOLIETO C
3IEKTPOHHO-ITYYKOBOM I1a3MOU. ['eHepanus aeKTpOHHO-ITYYKOBOM I1J1a3Mbl a3PO30JIEH.

5. IlocTaHOBKAa SKCHEPUMEHTOB II0 TEHEpPALlMM I[OTOKOB 3JIEKTPOHHO-IIYYKOBOM  ILIa3MBbl
MPUMEHUTEIBHO K a3POKOCMHUYECKUM TEXHOJIOTHAM.

I'eHepanuss MOTOKOB 3IEKTPOHHO-ITYYKOBOM ILIAa3Mbl BO34yXa M Ta3oBbIX cMeceil. M3Mepenue
A3POJMHAMUYECKUX XapaKTEPUCTUK TeJl, O0MyBaeMbIX IIOTOKOM 3JEKTPOHHO-ITYYKOBOH ILIa3MBl.
[11a3MeHHO-CTUMYIMPOBaHHOE TOpeHUE. A3P0O30JIU B IIOTOKE 3JIEKTPOHHO-ITYUYKOBOH MJIa3Mbl

6. IlocranoBka 3aJa4 110 CUCTCMHOMY aHAJIM3y U MOACIMPOBAHUIO ITYYKOBO-IIJIA3MEHHBIX CHCTEM.
OHTI/IMI/ISaL[I/ISI IMYYKOBO-IIJIa3BMCHHBIX CUCTCM.

CucrtemMHas yBsi3Ka OCHOBHBIX Y3JIOB ITyYKOBO-IUIA3MEHHBIX YCTaHOBOK. OOecriedeHHe HaJeKHOU
paboThl  IyYKOBO-TIa3MEHHBIX ~ YCTAHOBOK, TEXHHYECKOE€  OONY)KMBAHHE  OCHOBHBIX U
BCIIOMOTATENbHBIX cUCcTeM. PanmannonHas ©0€30HaCHOCTh ITyYKOBO-TJIA3MEHHBIX —YCTaHOBOK.
Cucremnas oneHka 3(p(EeKTHBHOCTH IyYKOBO-IUIA3MEHHBIX YCTAaHOBOK PAa3JIMYHOIO Ha3HAUCHMS,
KpuTepun 3¢ (HEeKTUBHOCTH.

7. O0cyxaeHne TEMAaTUKU U COIEP)KaHUSI HHIUBUAYAIBHBIX M TPYHIIOBBIX HMPOEKTOB, MOAJEKAIINX
BBINTOJTHEHUIO B PAMKaX y4eOHBIX IPAKTHK.

[IpoekTsl, cBsI3aHHBIE C TE€HEpAUHUEW U HCCICHOBAHUEM CBOMCTB 3JIEKTPOHHO-ITYYKOBOW ILIA3MBbI
paznuuHbIX cpeA. IIpoekThl, cBs3aHHbIE C HCCICIOBAaHWEM MONU(UKALMM CBOHCTB U
(YHKIIMOHATM3AIMEH pPAa3MYHBIX MarepuajoB B 3JICKTPOHHO-YYKOBOM masme. [IpoekTsl 1O
MEAUKO-OHOJIOTUYECKUM TPUIIOKEHUSM 3JIEKTPOHHO-ITYYKOBOW T1a3Mbl. [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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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 OCBOCHHE AMCIMIUIMHBI TPeOyeT HampshKEHHOW CaMOCTOATENbHOM paboThl cTymeHTa. B
mporpamMme Kypca NpPUBEICHO MUHHMAaJIbHO HEOOXOOUMOE BpeMs AJisi paboThl CTyAEHTa HaJ TEMOM.
CamocrosiTenbHas paboTa BKIIIOUAET B Ce0s:

- UTEHHE PEKOMEHJOBAHHON OCHOBHOM M JIONIOJIHUTEJIBHOM JTUTEPATYPHIL;

- W3y4YCHHE YTEHHE TEXHHUYECKHUX OIHUCAHMI W MHCTPYKLUUH MO SKCIUTyaTanuu O0OOpYIOBaHMS,
HCITOJIB3YEMOTO - IIPU IPOBEAEHUH IKCIIEPUMEHTOB;

- IOATOTOBKY MPEAJIOKEHUH IO TOCTAHOBKE KCIIEPUMEHTOB B paMKaX MHAUBUAYAIbHBIX U IPYIITOBBIX
IIPOEKTOB;

- 3HAKOMCTBO C IyOIUKAIMAMH [0 TEMATHKE MPEI0IaraeMbIX IPOEKTOB.

PyKoBOACTBO ¥ KOHTPOJIb CAMOCTOSITEIBHON PabOThI CTyAEHTa OCYLIECTBIISICTCS MPEINoAaBaTeyeM MpH
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

KBaJIH(UKALUS: 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 Ananuzupyet npoOIeMHYI0 CUTYAIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VYK-1.2 OcymecTBisier MOHCK BapUaHTOB PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PaspabarsiBaeT CTpaTeruio JIOCTH)KEHUSA

MOCTABICHHON IIEIM KaK ITOCJIEIOBAaTeILHOCTE IIIaros,
MpenBUIA PE3ylbTaT KakIOT0 W3 HUX W OLEHHWBAas HX
BJIMSHHE HA  BHEIIHEE  OKPYXEHUE  IUIAHUPYEMOU
JESATENbHOCTH W Ha B3aMMOOTHOLIEHHUS YYaCTHUKOB 3TOM
JIeATCIbHOCTH

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

OIIK-1.1 3Haer w© Croco0eH HCIIOJIL30BAaTh B
nmpo)eCCUOHANFHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 001acTH (PU3NKO-MATEMaTHIECKUX HAyK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
ONBIT M PE3yJIbTaThl HAayYHBIX MCCIECJOBaHUI B 0OJacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
MaTeMaTuKl M (U3MKH M CHOCOOEH WX NPUMEHSTh NpU
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

IIK-1.1 CnocobeH HaxomuTh, aHAIM3UPOBATh W 0000IIATH
nHpOpMaIHIo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAaHHN B
pamMKax TeMaTHYeCKOW 00JacTH cBoell mpodeccroHambHON
IEITEILHOCTH

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

[IK-2.1 CnocoGeH I1ulaHUpOBaTh M MPOBOAWTH HAYYHBIC
UCCJICZIOBAHUSI CAMOCTOSTENIbHO MJIM B COCTaBE Hay4yHOI'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 IPHUEMBI PabOTHI Ha ITyYKOBO-TNIA3MEHHBIX YCTAaHOBKAX, 0COOCHHOCTH WX AKCIUTyaTalliu

1 TCXHUYCCKOI'O 06CJ'Iy)KI/IBaHI/I$I;
° MCTOAbI U3MCPCHUA

OCHOBHBIX I1apaMCTpOB,

XapaKTepU3yIOIUX PEXKUMBl  pabOTHI

IMYYKOBO-IUIa3BMCHHBIX - YCTAaHOBOK U CBOICTBA BJIeKTpOHHO-Hy‘IKOBOP’I Imja3Mbl, a TaKXC MCTOIbI
06pa6OTKI/I JaHHBIX, MOJIY4YaCMbIX C ICPBUYHBIX NATYUKOB,

. OCHOBHBIE  IIapaMETPhI
TEXHOJIOTMYECKOTO Ha3HAUEHUSI.

yMeThb:

A IEJIEBLIE

XapaKTCPpUCTUKHU  NIYYKOBO-IIJIABMCHHBIX  CUCTEM




° INPUMCHATH Ha IIPAKTUKEC OCHOBHBLIC IIOHATHUA, HCTIOJIb3YCMbIC IIpU aHaAJIu3€¢ MW CHHTC3C
ITYYKOBO-IUIa3MCHHBIX CHCTEM;

. BBIOMpAaTh ONTUMAJIBHBIN CHOCOO IOCTAaHOBKH OJKCIEPUMEHTOB Ha ITyYKOBO-TUIA3MEHHBIX
YCTaHOBKaX;

. NPOM3BOAUTHh YHCIICHHBIC OLIEHKH 110 TIOPSAKY BEIUYMHBI KIIOUEBBIX XapaKTEPUCTUK
MYYKOBO-TIJIa3MEHHBIX YCTAHOBOK;

. (GopMynupoBaTh TOCTAaHOBKY 3a7ad  OKCIIEPUMEHTAJIBHOTO  WCCJICIOBAaHHS  CBOWCTB
SNEKTPOHHO-IIYYKOBOW TIIa3Mbl M €€ TPUMEHEHHS B IIPOMU3BOJACTBEHHBIX M aIPOKOCMHUYECKHX
TEXHOJIOTUSIX;

*  ompenenars (YTOYHSITH) METOIBI PElICHUs 3a/1ad SKCIEPUMEHTAILHOTO HCCIICIOBaHUSI CBOMCTB
ANIEKTPOHHO-IIYYKOBOM IJIa3Mbl KM €€ IPUMEHEHHS B IPOU3BOACTBEHHBIX U a3POKOCMHUYECKHX
TEXHOJIOTHSX

. OCBaWBaTh HOBBIC IPEIMETHBIE OOJACTH, TEOPETHYCCKHE IIONXOABI M DKCIEPUMEHTAILHBIC
METOJUKH, CBA3AHHBIE C aHATTU30M, IPOCKTUPOBAHMUEM U IPUMEHEHUEM TYYKOBO-TUIa3MEHHBIX CHCTEM.

BJIaJeTh:
* HaBBIKAMH OCBOCHMS OOJBIIOr0 00beMa MEXAUCHUIUIMHAPHON HHPOPMALINY;
* KyJIbTYpOH IOCTAaHOBKHM 3aja4 B 00JacTH KOHCTPYHPOBAHWHU U MPUMEHEHMS Iy4YKOBO-IIIa3MEHHBIX
CHUCTEM;
* 0a30BBIMU HAaBBIKAMHU pabOTHI Ha MYyYKOBO-TIJIa3MEHHBIX YCTAHOBKAX.

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

Texyuuii KOHTPOJIb OCYIIECTBIISICTCA B (hOPME CAMOCTOATENBHBIX pabOT MM TECTOB B IMHCHMEHHOM
(dopme 1o KaxKa0H TeMe.

PYKOBO):[CTBO U KOHTPOJIb 3a CaMOCTOSTCIIFHOM pa60T0171 CTYACHTA OCYUICCTBJIACTCA B PC3YJIbTATC
aHaJin3a UTOIroOB KOHTPOJIbHBIX, CAMOCTOATCIIbHBIX pa60T, a TaK)XXC MHANBUAYAaJIbHBIX KOHCYJII)TaHI/Iﬁ.

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 JIEKTPOHHBIX IMYYKOB INPUMEHHMTENBHO K 3aJade TeHepaluu
3JIEKTPOHHO-IIyYKOBOM I1a3MBbl.

3. CnocoObl TPOBOAKM DIEKTPOHHBIX ITyYKOB M3 BaKyyMmMa B IUIOTHYIO TIa3000pasHyIO Cpeny.
[IpenmymiecTBa, HEAOCTATKU U OTPAHUYCHUS PA3IMYHBIX CIIOCOOOB MPOBOJKH ITyUKa.

4. @®opMmupoBaHHE IUIa3MOOOpa3ymoIIel Cpeasl B TEHEpaTopax 3JIEKTPOHHO-IIYYKOBOHW IIIA3MBI.
OrpannueHus Ha COCTaB M AaBJIECHHUE I1a3MO00Pa3y IO Cpeibl.

5. TpaHcnopTHpOBKa KOHIIGHTPHUPOBAHHBIX JJIEKTPOHHBIX MYYKOB B IUIOTHOHM ra3oo0pasHoi cpeje.
PaccesHue, TopMOXkeHNE U MOMIOIIEHHAE MIEKTPOHOB B rase.

6. BsaumozeiicTBHE 3IIEKTPOHHO-ITYYKOBOM IIa3Mbl C TBEpIABIM TestoM. IIporecchl, npoucxonsamue Ha
IpaHUIle KOHTAKTa IIy4KoBasl I1J1a3Ma - TBEPILO€ TeJIO.

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

8. Ily4ykoBO-TUIa3MEHHBIE YCTAHOBKH C BO3MOXHOCTBIO pa3MELICHHUs TBEPAOTrO Tejla B IUIA3MEHHOM
obneme.

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

10. MeTonbl H3MEpEHUsl OCHOBHBIX N1APAMETPOB AJIEKTPOHHBIX IIyUKOB.

11. OcHOBHbIE apaMeTphl, XapaKTEPU3YIOLINE CBOMCTBA AIEKTPOHHO-IIYYKOBOM I1a3Mbl, U METOABI UX
U3MEpEHUL.

12. CnocoObl u3MepeHHs TeMIeparypbl TBEPIOTO Telld, IMOMEIICHHOIO 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. TInazMoXUMHYECKHE TEXHOJIOTHH OOpabOTKH MaTepHalloB B JJEKTPOHHO-IYYKOBOW IUTa3Me MpH
HU3KUX TeMIIeparypax.

18. Texnonoruu MO,HH(bHKaHHH MOJIMMCPOB U 61/IOHOJ'H/IMepOB B 3J'IeKTpOHHO—Hy‘-IKOBOﬁ I1a3me.
19. U3BecTHEIC A9POKOCMUYCCKHUC TPUITIOKCHUA BHGKTPOHHO—HY‘IKOBOP'I I1J1a3MBI.

[Tpumeps! OuIETOB:

Buiet Nel
1. dopmupoBaHue IUIA3MOOOPa3yOIIEH Cpeasl B TEHEPaTopax JJIEKTPOHHO-ITyYKOBOW ILTa3MBbl.
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. T'eHeparopbl 2JEKTPOHHO-ITyYKOBOM I1a3Mbl. (OCHOBHbIE U  BCIIOMOIATENIbHBIE CHCTEMBI
ITy4YKOBO-IIJIA3MEHHBIX YCTAHOBOK.

buner Ne3

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

2. Teneparopsl DIEKTPOHHO-ITyYKOBOW Ia3Mbl. (CHOBHBIE U  BCIIOMOTATEIbHBIE CHUCTEMBI
MyYKOBO-TIJIA3MEHHBIX YCTaHOBOK.

YCTaHOBOK.

Kpurepun onennBanus

OueHka  «3a4T€HO»  BBICTABISAETCA  OOydyaroIEMyCs, €CIIM OH IOKa3al  BCECTOPOHHHE,
CHCTeMaTH3HPOBaHHbIC, TIyOOKHE 3HAHUS y4eOHOW MpPOrpaMMbl JUCHUILUIMHBI M YMEHHE YBEPEHHO
IPUMEHATH UX Ha IPAKTHUKE TPH PELICHNH KOHKPETHBIX 3a/]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
NPUHATHIX PEIICHH;

OLICHKA «HE 3a4TEHO)» BBICTABISICTCS OOy4arolmeMycsi, KOTOPbI He 3HAeT OOJbIICH YacTH OCHOBHOTO
cojiepkaHusl y4eOHOW TpPOTrpaMMbl JUCIHIUIMHBI, JOMYyCKaeT rpyObie OomHuOKH B (OPMYITUPOBKAX
OCHOBHBIX TIOHATHI IUCHUIUIMHBI M HE yMEET HCIOJIb30BaTh IOJYYCHHBIC 3HAHUS IPH PELICHUH
THUIOBBIX IPAKTHYECKUX 3a/1a4.

5. MeTonuyeckne MaTepuaJbl, onpeaesiiome NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEHN, HABHIKOB H
(W) onbITA AESATEJILHOCTH

[Ipu npoBeneHnn 3a4era CTyEHTY B ycTHOU Qopme 3anatorcst 1-2 unu Oonee (He 6ojee 5) BOMPOCOB C
YUYETOM OLICHKH IPEToaBarelieM aKTUBHOCTHU CTYJCHTA Ha 3aHSATHSX.

Heo6xoauMbpIM  yCcIIOBHEM TIOMY4YEHHS 3aueTa SIBISETCS MPEACTaBICHHE KaXIbIM CTYyAECHTOM
Mpe3eHTaluud ¢  IUIaHOM  [peanojiaraeMoil  paboTel B paMKaX — MHOUBHAYaJbHOTO
HAyYHO-HCCIIEA0BATENLCKOTO mpoekTa. [Ipe3eHTraius gomKHa couepkarb obocHoBanue Tembl HUP, B
KOTOPOM H3J1ararTcs:

* Ilenu u 3agaun HUP.

* Bpi0op METOIOB HCCIIEAOBAHMSL.

* Oxugaemble pe3ysbTaThl.



